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@ The Army Ordnance Association was organized immediately after the World War to con- 
serve and extend a most important phase of adequate national defense. “Pledged to Public 
Service in Effecting Industrial Preparedness for War as our Strongest Guarantee of Peace,” 
° the Association, through its national organization, its local posts, and its official publications, 
endeavors to keep American industry at all times informed as to the munitions requirements 
of our country in time of war. 
@ Other than a few manufacturing arsenals—six in ail—there is no peace-time industry for 
the production of ordnance. Should war unhappily come again, industrial America will be 
called upon to produce munitions in great quantity and of intricate and unusual design. 
And as in the past so in the future, in an emergency time will not permit careful study or 
long preparation for the production of munitions: supply never equals demand. Thus 
munitions power equals—if it does not exceed—man power in importance. The problem is 
one of vital concern. 
@ Based on experience, the Army Ordnance Association believes that the solution of this 
problem lies in an active organization at all times cooperating with the Government. 
The principal objective of the Association is an active membership comprising all Amer- 
ican citizens, on whom the duty of design and production of munitions will fall in war, 
who will have an accurate and authentic knowledge of the complex requirements of ord- 
nance design, manufacture, supply and maintenance. “Peace Insurance” in this form is the 
foremost aim of the Army Ordnance Association. 
@ The Constitution of the Army Ordnance Association provides: 


“ARTICLE III 
MEMBERSHIP. 

“Sec. 1. Full membership in the Army Ordnance Association shall be open to all men 
who are American citizens and who are interested in promoting the cause of industrial pre- 
paredness, particularly in connection with the design, procurement, production, manufac- 
ture, inspection, test or supply of Ordnance material. 

“Sec. 2. Junior membership in the Army Ordnance Association shall be open to all 
men who are American citizens and who are students in Technical Schools or Colleges 1n 
which Ordnance units of the Officers’ Reserve Corps are maintained. Junior members shall 
not vote nor hold office in the Army Ordnance Association.” 

For further particulars address 
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Washington, D, C. 
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1816--- [he Frankford Arsenal--1926 


By 


Col. Odus C. Horney, 


Ord. Dept., U.S. A. 





HE territory on which the Frankford Arsenal reser- 
vation is situated is a portion of a tract of land 
which was transferred by patent from John Penn, 
Thomas Penn and Richard Penn to Andrew Hamilton on 
May 19, 1742, at a price of one shilling, stirling, for each 
hundred As the 
ninety-one acres, its cost was a little less than a shilling. 


one acres. reservation contains about 





battle known 


1808, took place 


sham 
9») 


rarer 


the 
which oceurred June 


The evolutions beginning 
“Point-no-Point,” 
on the ground where the arsenal is located, further show 
ing that this particular tract was used for military pur- 
poses some years prior to the establishment of the arsenal. 

The Frankford Arsenal was established under the gen 


eral authority providing depots to be established in various 





Thomas Penn was parts of the country, 
a younger son of as contained in See- 
William Penn, and tion 14 of the Act of 
John and_ Richard Congress, February 8, 
Penn were grandsons 1815, viz.: “That to 
of the elder Penn. insure system and 

As a passing re- uniformity in the dif- 
mark it may be of in- ferent public arm- 
terest to state that ories, they are hereby 
for more than fifty placed under the di- 
years past there have rection of the Ord- 
been Penns employed nance Department ; 
at the arsenal who and the Colonel of 
claim to be direct the Ordnance Depart 
descendants of these ment, under the di- 
old proprietors of rection of the Seere- 
Pennsylvania who tary of the Depart- 
bore that name. ae ment of War, is here- 

Arrowheads and Commanding Officer’s Quarters, ‘Completea 1823. hy authorized to es- 
other Indian _ relies tablish depots of 


have been found in the vicinity of the mouth of Frankford 
Creek, which is one of the boundaries of the reservation, 
showing that Indians had a camp on this site. Here they 
lived as late as 1775 and inspired such names as “Tacony,” 
“Wissinoming,” “Tacawanna,” ‘“Wingohocking,”  ete., 
which have been given to Philadelphia in the vicinity of 
the arsenal. 

The location of 


scribed as Exford Township, Philadelphia county, Penn 


Frankford Arsenal was originally de 
sylvania. Subsequently, this location became known as 
Bridesburg, county of Philadelphia, Pennsylvania. 

In 1811, an Act of Assembly was passed giving to 
Joseph Kirkbride authority to erect a bridge over Frank 
ford Creek at Bridge Street. Kirkbride built the bridge 
and maintained it for many years until it was purchased 
by the county of Philadelphia. Prior to building the bridge 
Kirkbride, from whom the Borough of Bridesburg, ‘for- 
derived its name, had maintained a 


merly Kirkbridesburg, 
ferry at that point for several years. 

Before the establishment of the arsenal, there was located 
on the grounds now it, a ecantonment 
called the Cantonment on Frankford Creek, although the 
only obtainable record to bear out this statement is a list 
of Commissioned Officers stationed here from June, 1814. 


233 


oceupied by 


arms, ammunition, and ordnanee stores in such parts of 
the United States and in such number as may be deemed 
necessary.” 

Construction work at the Frankford Arsenal was begun 
in 1816, while a building which is now a double set of 
officers’ quarters and oceupied by officers on the post, was 
1812. 


as quarters a building completed by the Government in 


eonstrueted sometime before There is now in use 


1817, and one storehouse completed in 1817. President 
Madison presided at the laying of the cornerstone of this 
storehouse, and the affair was an event of considerable in- 
terest to the community. 

Bomford, the 
which originally led to the 


The reasons as given by Lieut. Colonel 
“Colonel 


ot 


of Ordnanee,’ 
Frankford 


then 


ereetion Arsenal, were: 


“4, 


lhe superior facility and economy of water carriage; 


The arrangement of the storehouses, magazines, lab 
oratory and workshops such that in event of fire or 
explosion a part only would be damaged or destroyed; 
The position being enclosed, the officer commanding 
ean establish and support the necessary subordination.” 


£ 
« 


Old records show the Frankford Creek to have been a 


navigable stream for seagoing vessels at that time and an 
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old woodeut of 
the arsenal shows 
it to have been 
enclosed by a 
high stockade. 
There is no ree- 
ord, however, to 
indicate that this 
stoekade was 
eonstrueted after 
the establishment 
of the arsenal, 
and it is prob- 
able, therefore, 
that it enelosed 
the historic estab- 
lishment, the Cantonment on Frankford Creek. 

The first Commanding Officer of the establishment as an 
arsenal was Captain Joseph H. Ress, Ordnance Depart- 
ment, who took command in 1816. <An interesting event 
associated with the early history of the arsenal was the 
visit to the arsenal by Lafayette where he remained over- 
night, September 26, 1824, en route from Trenton to 
Philadelphia. 

In 1850, the borough of Frankford was ineorporated in 
the city of Philadelphia, so that from that date the correct 
description of the location of Frankford Arsenal is Frank- 
ford, Bridesburg Station, City of Philadelphia. 

In connection with the Acts of Legislature of the State 
of Pennsylvania, consenting to the purchase by the United 
States of different portions of land comprising the Arsenal 
Reservation, it may be interesting to note that there is a 
provision in such acts reading as follows: 


“That the Commonwealth may reoccupy and re- 
possess the same as they had occupied and possessed 
the same heretofore whenever the United States of 
America shall cease to occupy the same for military 
purposes as a fort, magazine, arsenal, or with other 
needful buildings for the same.” 


The development or construction work of the arsenal 
may be divided into periods as governed by the acquisition 
of additional tracts of land. The first or original tract of 
land, bought in 1816, comprised approximately twenty 
acres, and on this tract within a few years after its pur- 
chase, there were constructed several buildings, nearly all 
of which are still standing and in good condition. 

Concerning . 
these buildings it 
may be interest- 
ing to note that 
the Commanding 
Officer’s Quarters 
were completed 
in 1823, and have 
been occupied as 
Commanding Of- 
ficer’s Quarters 
ever since that 
date. 

Officers Quar- 
ters, Nos. 2 and 3 
were constructed 


prior to 1812, View from Main Entrance, Frankford Arsenal. 





Street Leading from Commanding Officer’s Quaiters to 





Vou. VI, No. 34. 
and were used as 
quarters for the 
Commanding Of- 
ficer until 1823, 
when the build- 
ing now used for 
that purpose was 
completed. Ad- 
ditions were 
made to the rear 
of this building 
about 1888, and 
it has been used 
as a double set 











ops. of quarters since 


= 
that time. 

Officers’ Quarters No. 4 were built in 1820 and used 
as a storehouse and then as a barracks until 1870 when an 
addition was made to it and other alterations made so as to 
adapt it for use as officers’ quarters. 

Officers’ Quarters No. 5 were erected about 1820 for use 
as a commissary office, were later converted into a store- 
house, and in 1902, into a set of officers’ quarters. 

Officers’ Quarters No. 6 were completed in 1817 and 
were used as a mess hall, bake-house and kitchen, then as 
quarters for non-commissioned officers, and finally changed 
into quarters for a commissioned officer in 1909. 

The building known as the West Storehouse was built 
in 1817, is stone rough cast and pointed. This is the build- 
ing at which President Madison officiated in the laying of 
the cornerstone. It is still occupied as a storehouse and is 
in excellent condition. 

A earriage and storehouse building was built in 1820 
and consists of brick piers or columns one story high 
originally filled in between with double doors, but now 
boarded up except at two entrances. It was originally 
used as a storehouse or gun shed for artillery, afterwards 
used as a storehouse, and now used as a garage. 

A barracks building constructed in 1817, stood on this 
tract of land, but was demolished some years ago by reason 
of the construction on the reservation of a more adequate 
barracks building in 1870. A magazine was constructed 
in 1819, and these buildings together with certain frame 
buildings used for stables, ete., completed practically all 
of the construction work at the arsenal until 1835, when 
a three-story and basement stone building, known as the 
East Storehouse, was completed and put in service. 

In 1837 an ad- 
ditional tract of 
ap proximately 
three acres. of 
land was bought, 
but no construe- 
tion work of any 
importance _fol- 
lowed this  pur- 
chase. In 1849, 
however, a_ tract 
of approximately 
thirty-nine acres 
was acquired, 
and it would ap- 
pear by an ex- 
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Quaiters Nos. 2 and 3, Constructcd Prior to 1812. 


port of the Ordnance Board, made on March 6, 1847, that it 
was purchased with the purpose in view of enlarging the 
arsenal establishment. This extract reads as follows: 

“In view of the peculiar nature of the manufacture 


of pereussion caps for small-arms, the danger at 
tending some parts of the process, and the importance 
of having the means of making caps in large quan 
tities and of undoubted quality, the board recom- 
mended that a separate establishment for the purpose 
be made at one of the minor arsenals, and they con- 
sider Frankford Arsenal to be the most eligible place 
for this establishment, as offering the greatest facilities 
for procuring materials and apparatus. They there- 
fore recommend that a suitable site be procured ad 
joining the present arsenal grounds, as their present 
does not furnish a and safe location 


extent proper 


for the buildings.” 


In 1850 half of the present Administration Building was 
constructed, and in 1552 there were several comparatively 
small frame and brick buildings constructed and used in 
the manufacture of mail arms ammunition, ete. Some of 
these buildings are still standing, but there was only one 
that That was a 
nitre storehouse, as it was decided by the War Depart- 
Frankford storage place 
war-time 


real substantia! building built at time. 


ment to use the Arsenal as a 


of nitre for use, and a suitable building was 
required for the purpose. 

From 1860 to 1865 many of the large manufacturing 
buildings at the arsenal were constructed, and ineluded the 
present small arms cartridge factory, ammunition store 
houses, blacksmith shop, tin shop, machine shop, maga- 
zine, hospital, ete. 

The machine shop has been used for various purposes 
since its erection; first as a machine shop, then as a small 
arms ammunition factory, shrapnel shop, stock building, 
storehouse, printing shop, and at the present time houses 
the museum, library and photograph gallery. 

From 1865 to 1895 there were very few new buildings 
constructed and with the exception of the present barracks 


building, a proof house and a detonating fuze shop, the 
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construction work during this period was con 
fined to wooden buildings and some additions 
to the regular shop buildings. 

From 1882 to 1900 all illuminating gas for 
the arsenal was supplied by a petroleum plant, 
taken 


down in 1900, and in 1901 the present Instru- 


which, however, was abandoned and 
ment Department building was erected on the 
site. During that year the small arms annealing 
and draw press shop was constructed, and in 
1902 a power plant was built which replaced 
three previously in existence. A large shrapnel 
shop was constructed in 1903, and a carpenter 
shop in 1904, 


its original 


The carpenter shop still occupies 
quarters, but the shrapnel shop 
building is now used entirely for the storage 
of gages. A fuze shop was completed in 1910, 
and an artillery ammunition assembling shop 
in 1912, and these buildings together with the 


foregoing, include the principal struetures up 


to 1916. 
While a number of large buildings have been erected 
since 1916, nearly all of the manufacturing operations at 


the arsenal are now carried on in the old buildings which 
were erected prior to that date, but the new storehouses 
which were erected in recent years are all used practically 
to capacity. 

In 1916 a tract of land along the eastern boundary of 
the arsenal reservation was purchased, and this additional 
space permitted the construction thereon of a more prac- 
tical proof house and small arms firing range, as well as 
storehouses, dry houses, and magazines for taking care 
of material which previously had been without doubt kept 
too clese to the manufacturing shops. 

The reasons given to Congress for the request for funds 
to procure this last tract of land, approximating twenty- 
four acres, was to provide for a space for the projects 
named, and also to afford the arsenal reservation a water 
front on the Delaware River. Up to the time of procuring 
this last traet of land, the only means of transportation by 
water which the Frankford Arsenal had, was the Frankford 
Creek, and while at the time of the original establishment 
of the arsenal this was navigable, and a one hundred foot 


wharf was built thereon for the arsenal, for many vears 





West Storehouse, Constructed 1817. 
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past it has only been capable of admitting tug 
boats and scows, whereas the Delaware River 
at high tide has a depth of from thirty-five to 
forty teet only a short distance from the 
arsenal shore line. 

This additional ground also permitted the 
artillery ammunition 


construction of large 


buildings, i. e., forge, shell and case shops, 
which were needed during the World War. 
As has been stated previously in this sketch, 
the Frankford Arsenal before its establishment 
as a Government Arsenal, was used by the 
Government as a ecantonment. The first officer 
in charge as shown by the records, was Ist 
Lieut. James Baker, who, it appears, was as- 
signed in June, 1814, and was on duty as the 
Officer in Charge until August, 1816, but the 
first Commanding Officer of the institution as 
an Arsenal was Captain Joseph H. Rees. 
The following is a roster of the Commanding 
Officers of the Frankford Arsenal, with their 
ranks and the dates of their ineumbency: 


Name Rank From 
James Baker Ist Lieut. June 13814 
Joseph H. Rees Captain Aug. 1816 
Martin Thomas, Jr. 3rd Lieut. Feb. 1821 
Thomas J. Baird Ist Lieut. Sept. 1824 
=. M. Eakin Ist Lieut Nov. 1827 
Chas. Mellon Ist Lieut. Apr. 1828 
J. B. Walbach Major Dec. 1830 
W. J. Worth Major Oct. 1832 
A. Mordecai Captain Jan. 1835 
Geo. D. Ramsay Captain Oct, 1838 
H. K. Craig Major July 1845 
A. H, Dearborn 2nd Lieut. Oct. 1845 
L. A. B. Walbach Ist Lieut. Mar. 1848 
G. D. Ramsay Major Oct. 1848 
P. V. Hagner Major Sept. 1851 
J. Gorgas Captain July 1860 
W. Maynadier Captain Apr. 1861 
T. T. Laidley Major Mar. 1862 
Ss. V. Benet Captain Aug. 1864 
Thos. J. Treadwell Major Oct. 1869 
J. M. Whittemore Major May 1876 
S. C Lyford Major Tune 1880 
S. Crispin Colonel June 1885 
D. W. Flagler Lt. Col. June 1886 
T. G. Baylor Colonel Nov. 1889 
Geo. W. McKee Major Oct. 1890 
J. P. Farley Lt. Col. Feb. 18592 
J. M. Whittemore Colonel Mar. 1897 
Frank Heath Major Mar. 1900 
George Montgomery Colonel Aug, 1909 
Samuel Hof Colonel Mar. 1918 
Wallace L. Clay Lt. Col. Mar. 1919 
William A, Phillips Colonel Sept. 1919 
Townsend Whelen Major July 1921 
Odus C. Horney Colonel Dec. 1921 
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Museum and Library Building Erected 1864. 
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1860 
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1891 
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1900 
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1921 


East Storehouse, Constructed 1835. 


Throughout the entire history of the arsenal it does not 
appear that the work of the establishment has been inter- 
tered with except in 1544, when it was necessary to suspend 
operations on account of riots in the city of Philadelphia 
and in the neighborhood of the arsenal. The suspension of 
work occurred after the Anti-Catholie rioters had burned 
St. Michael’s and St. Augustine’s churches, in May, 1844, 
and it was necessary first for the then Commanding Officer 
to call in a detachment of artillery, and later an entire com- 
pany of artillery to defend the arsenal. The following is a 
copy of the first letter written by the Commanding Officer 


in connection with the matter: 


FRANKFORD ARSENAL, May 11, 1844. 
SIR: 
“IT deem it proper to advise you that thus far the arsenal 
Blair with a detachment of 
Sergt., 1 Corpl., 


has not been molested. Li. 
Capt. Dranes Company consisting of 1 
and 12 men came to my assistance on the requisition of the 
sheriff on the evening of the 9th inst., and are now on duty 
Martial Law prevails in Philadelphia and large 
hodies of troops from the adjoining counties have been 
The morning 


here. 


placed under the orders of Gen. Patterson. 
papers induce the hope that the supremacy of the law will 
Since Monday I have been constantly pre- 
pared for attack. Although quiet may for the present be 
restored, it will, I fear, be a long time before the calamitous 


be maintained. 


events of the week are forgotten, and under the cireum- 


constant should be maintained at this 


Indeed for some time past we have been annoyed 


stanees a cuard 
arsenal, 
hy riotous parties from the city, and our heretofore quiet 
neighborhood has become one of much disorder. As my 
small foree will not admit of a constant guard I have to 
request authority to hire a sufficient force, some eight or 
ten men, unless you prefer having a detachment of regular 
troops quartered at the arsenal.” 
(Signed) Gro. D. Ramsay, 
Capt. of Ord. Comdg. 
Co. Geo. TaLcort, 


Ordnance Department. 











“Made at Frankford ' 


L. W. Boody 


SHORT time ago | happened to have as a smoking 
New York 


a splendid old gentleman, who, in a very fascinating 


compartment companion on a train, 
manner told me about his factories in Massachusetts, his 
homes in Florida and Maine, that he was born and raised 
in Philadelphia, ete., and then upon replying to his in 
quiry as to my occupation, that I was an employee at the 
Frankford Arsenal, he asked where it was and how large 
were the guns made there. It would not surprise me to 
learn that more than fifty per cent of the people who have 
lived all their lives in Philadel phia—to say nothing of those 
have a no better knowledge of this big 
The Frankford Arsenal is situated 


who live elsewhere 
Government institution. 
in the northeastern section of the city of Philadelphia and 
covers an area of about ninety-two acres. Its buildings, 
equipment, ground, ete., are now valued at approximately 





fifty million dollars, and it does not make guns, either large 
or small, 

The Frankford 
without entering into its growth by reason of subsequent 


Arsenal was established in 1816, and 
construction of buildings and their equipment, it is enough 
1816 until the War with Mexico the 


work at the arsenal consisted of repair work interspersed 


to record that from 
with certain manufacturing of such a nature as to clearly 
show the Frankford Arsenal to have been always a manu 
facturing establishment rather than a collection of repair 
shops or storehouses. Ordnance material which you or I 
never heard of, but with whieh our grandfathers, if sol 
diers, would probably be thoroughly familiar, was manu- 
factured that 
archives show prodnetion of such articles as flint caps, 


there during period. For instance, the 


grape shot, 12-pounder strapped shot, junk wads, quick 


Frankford Arsenal from the Air. 
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matches, eprouvette beds, sabots, vent punches, bombazette 
cartridges, paper cups for 6-pounders, eprouvette balls, ete. 
Old letters still on file indieate that at an early date the 


Frankford Arsenal aequired 2 reputation for good work- 
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that the Frankford Arsenal met the occasion by producing 


it promptly and in quantity. 
After the close of the Civil War, the work at the arsenal 
for a year or two consisted chiefly of the manufacture of 








Small Arms Ammunition Shops, Frankford Arsenal. 


manship and superiority of produet—a reputation which 
it has ever since strived to maintain. 

In the early “tifties” the capacity and variety of the 
products of the arsenal increased, and included 12-pounder 
wads, flannel cartridge bags, muskets changed from flint 
to pereussion, screws for cavalry musketoons, Maynard’s 
primers, tangent scales for howitzers, trunnion rules, in- 
struments for inspecting cannon projectiles, vent gages, 
star gages, ring gages, gravimeters, pendulum hausses, 
elongated balls for musketoons, musketoon cartridges, 
caliber .69; elongated ball cartridges, caliber .58; balls for 
Maynard carbine, Burnside’s metallic eartridge cases and 
balls for same, ete. 

These articles are mentioned particularly as indicating 
the period when the arsenal was being moulded into an 
establishment for the manufacture of small arms ammuni- 
tion and instruments of precision. During this period a 
cap machine was manufactured at the Arsenal, shown at 
the exhibition of the Franklin Institute in Philadelphia and 
was pronouneed the best in the world. 

From 1861 to 1865, during the War for Southern Inde- 
pendence, the operations at the arsenal assumed formidable 
proportions and its manufactures accentuated the value of 
its previous tendeney toward a small arms ammunition and 
instrument factory. 

In those days the products of its small arms ammuni- 
tion shops were chiefly balls and ball cartridges, caliber .69; 
Maynard’s ball eartridges, caliber .58; Burnside’s metallic 
carbine ball eartridges, caliber .54; rifle musket ball, 
caliber .57; round ball, musket, caliber .71; Sharp's carbine 
“artridges, caliber .54; Navy pistol cartridges, caliber .38; 
rifle musket cartridges, caliber .4674; paper fuzes, pereus- 
sion eaps for muskets and pistols, ete. 

The instrument shops at this time were producing front 
sights for field guns, gunners quadrants, searchers, search 
rings and staffs, fuze drifts, star gages, eylinder gages, 
trunnion squares, vent gages, eallipers, drifts, ete. The 
records on file covering this period, while laying no stress 
on workmanship, show that the meterial was needed and 


the Morse, Burnside, Maynard and rimfire cartridges, and 
cartridges for Gatling gun, caliber 1 inch. In the latter 
part of 1866, it was evident that the rim-fire cartridge 
would be superseded by the center-fire, and considerable at- 
tention was given to the production of a reliable center- 
fire cartridge. 

Special machinery, then so considered, that is, draw 
presses, was introduced for the manufacture of cartridge 
About this 


time also the change was made in the material of the anvil 


eases for the ealiber .50 service ammunition. 


and the eap or primer, substituting copper for tin. 

From 1867 until 1874 the work of the small arms 
ammunition shops at the arsenal was confined to the manu- 
facture of service ammunition, caliber .50, and tools neces- 
sary in its fabrication, caliber .44 Smith & Wesson pistol 
eartridges; Martin eartridges, Colt and Remington pistol 
cartridges, caliber .44; Remington carbine, ealiber .50 for 
the Navy; primers, Drake’s patent fuze, time and coneus- 
sion tuzes, friction primers, ete. 

In 1874 the caliber .45 service ammunition was adopted 
and its manufacture carried on in such proportions as to 
meet the needs of the Service, and continued up until about 
1896. During this time considerable attention was paid 
to the manufacture of primers, and various quantities of 
cannon percussion primers, electric and friction obturating 
primers, eleetrie primers, ete., were produced. In_ the 
instrument department there were being manufactured 
laboratory apparatus, machines, brass breech sights, breeeh 
sights for Hotchkiss mountain gun, Zalinski gun sight and 
elevating device, interpolator for pointing mortars, front 
and rear sights for various ealibers of converted rifles, rear 
sight seats, gages, and instruments of precision, inspection 
and verification for use in Government shops throughout 
the country 

The manufacture of caliber .30 cartridges was started as 
early as 1894 and in 1898 there was a daily production of 
this ammunition of 8,000 rounds together with ealiber .45 
rifle ball eartridges, caliber 45 earbine ball eartridges. 


caliber .30 blank and dummy eartridges and ealiber .35 
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revolver ball cartridges. In the instrument department 
there were being manufactured tangent sights for 3.2-ineh, 
5-ineh, 7-inch, 10-inch and 12-inch guns, pointing ares, 


gunners quadrants, gages of various descriptions, verniers, 
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arsenal have materially changed. A fire-control design de 


partment has been established at the arsenal, its functions 


being the design and supervision of manufacture and test 


of models of various fire-control instruments and sights, 





Instrument Shops, Frankford Arsenal. 


ete. About this time the artillery ammunition department 
of the arsenal began to turn out eanister for the 3.2-ineh 
rifle, shrapnel for the 3.2-inch rifle and cartridges for the 
1.65-inch Hotehkiss gun. 

The arsenal had now developed three distinet depart 
Small and 
Artillery Ammunition Departments, and the output of all 


ments, 1. e@., Arms Ammunition, Instrument 
these was greatly increase during the Spanish-American 
War, all working at least two shifts. 

Fire control instruments as well as instruments of pre 
cision kept the instrument department busy. Included in 
its manufactures then were observation telescopes, plotting 
hoards, range boards, wind eomponent indicators, predic 
tors, range finders, battery commanders telescopes and 
rulers, testing levels, panoramic sights, ete. The artillery 
ammunition department was making 3, 3.2, 3.6, 4.7, 5, 6 and 
7-inch shrapnel and 2.95-inch canister for the Vickers 
Maxim gun, and the small arms department was turning 
out considerable quantities of the ealiber .30 rifle ammuni 
tion and ealiber .38 and .45 revolver ammunition. 

Manufacture of these articles and many others, together 
with those of an experimental nature, was continued up 
until 1914, and this period (from the close of the Spanish 
American War) was quite important in that the arsenal 
was edueated to manufacture many articles of ordnance 
on a production basis, and a personnel was trained which 
became exceedingly valuable, not only to the arsenal, but to 
the country’s commercial manufacturers, in furnishing ma 


tériel for the World War. 


It would require more snace than is allotted this article 


to recite the Frankford Arsenal’s activities during the 
World War. Suffice to say that during the period from 


April, 1917, to November, 1918, it expended over forty 
millions of dollars in its manufaetures. 
Sinee the World 


importance of preparedness, developed the possibilities of 


War, which, besides accentuating the 


the airplane, radio and gas, and the necessity for accuracy 


and perfection of Ordnance matériel, the activities of the 


including those required for aircraft, mobile and seacoast 
defenses. 

A gage checking and storage department has been made 
Here 


worth of gages are checked, verified and stored in such a 


a part of the establishment. millions of dollars 
manner that they are available for immediate issue to any 
commercial establishment with which contracts for certain 
ordnance matériel might be placed in case of war. 

In the instrument department the mechanics and optical 
engineers, besides making the instruments as designed by 
the fire-control design department, have turned out quan 
tities of radio transformers, receivers, ete., for the Signal 
Corps, U. 8S. A., various instruments, ineluding the new 


sound loeators, for use in eonnection with aireraft, and 


have remodeled and improved instruments of precision, 
levels, seales, and sights for various purposes. 

Due the 
upon this work, which must be of the finest nature, as it 
toolmaker to fit 
for instance, certain optical 


eredit should be aceorded mechanies engaged 


an ordinary machinist or 


takes more than 
aew purts to such articles as, 
wrist and watehes, ete. 


instruments, stop 


Regarding cost of manufacture at Frankford in these 
days of retrenchment, it may be interesting to learn that 
much of the work received by this establishment, and which 
enables it to earry a skeleton foree of employees on its 
rolls, is obtained by competitive bidding. A department 
of the 
article sends out its specifications to various commercial 


the 


Government requiring a certain quantity of an 


manufacturers, in which arsenals are ineluded, and 
when an arsenal is the low bidder, and its date of comple- 
tion is satisfactory, it is awarded the eontract. It is then 
a ease of codperation, codrdination, get together and step 
on-it spirit between management and employees to produce 
4 superior article and keep within the bid price. 

The artillery ammunition department, since the World 
War, has run the gamut in its variety of work; cleaning 


shell 


shields, fuze eovers and shell for the Navy Department, 


and slushing forgings for storage, making wind 
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manufacturing shell and shrapnel for experimental pur- 
poses, and is now engaged in making the parts for the new 
Chelsea mechanical time fuze. This fuze requires very ac- 
curate workmanship in the manufacture of its parts, but 
the same mechanic accustomed in the past to turn a six- 
inch shell forging has adapted himself to do this work. 

The publicity recently given the extraordinary caliber .30 
rifle ammunition manufactured in the small arms ammuni- 
tion department at Frankford and fired in the Palma 
Matches, only records a result achieved, but few outside of 
the arsenal management and its employees ean appreciate 
the inventive genius and mechanical ingenuity exercised in 
producing this cartridge with its boat-tailed, gilding metal 
bullet, improved primer and tested and retested ease. 

Since the World War the new .50 caliber machine gun 
cartridge has been developed, the armor-piereing bullet with 
its tungsten steel core has been perfected and tracer am- 
munition has been made to function in a reliable manner. 
In the small arms ammunition department also there have 
been broken up many million rounds of deteriorated am- 
munition made during the World War. The component 
parts separated, the bullets, cases, clips and powder sold 
as scrap and not only thousands but hundreds of thou- 
sands of dollars turned into the Treasury as a result of 
this salvage operation. When this work began to come in 
to the arsenal by the barge-load, one of the employees con- 
ceived an idea for a machine, costing but a few dollars to 
put together, whereby the work could be done cheaply. 
The machine functioned perfectly. The clips of five ear- 
tridges are fed into it as rapidly as hands ean pick them 
up and the clips fall in one bin, the cases in another, the 
bullets by themselves, and the powder flows into a recep- 
tacle some distance away through a chute or hose. A much 
greater return has been made to the Treasury than was 
anticipated and the arsenal still has in its employ desirabie, 
experienced, interchangeable employees who can operate a 
draw press, load or inspect; or, in fact, do many of the 
operations incident to the manufacture of small arms am- 
munition. 

To revert, however, to the quality of the products manu- 
factured at the arsenal I must, to be truthful, attribute a 
very large share of its success in quality to the contractors 


or manufacturers who furnish the raw materials. While, 
at times, the required specifications are difficult to meet, 
the manufacturers seem, in most cases, to have taken pride 
not only in meeting them but even in going a little beyond 
the demands. I personally know of many instances where 
a contractor must necessarily have lost money, not to satisfy 
the arsenal’s specifications, but apparently to convince him- 
self that he could furnish something better for the par- 
ticular project than the arsenal itself had requested. It is 
not an uncommon occurrence for the head of a concern, 
or his responsible representative, to spend more for rail- 
road fare than the quantity of raw material cost, or at least 
more than the profit on it could possibly have been, to visit 
the arsenal to learn how his product met its needs in per- 
forming a part in the fabrication of some particular article. 

In time of war the Frankford Arsenal, on a full produe- 
tion basis, could furnish but a smali percentage of the re- 
quired quantity of the particular ordnance material which 
it is called upon to develop and manufacture in peace time. 
Quantity and quality in time of war are the two principal 
factors to be met by the commercial establishments that 
would be ealled upon to furnish the bulk of such material. 
These two factors, and more particularly that of quality, 
would depend to a considerable extent upon the arsenal. 

To construet a building it is first necessary to prepare 
the plans; the foundry-man requires a mold before the 
metal is poured; the shoemaker uses a last for shaping the 
shoe; the automobile manufacturer needs patterns for each 
component part; the machinist must have a blueprint to 
guide him, and a druggist prepares from a formula the 
medicine to cure our ills. There are but few things that do 
not require a pattern before they can be produced, and a 
pattern is a model, a perfect something to be copied or 
produced. 

The Frankford Arsenal is the Government’s institution 
for making and furnishing for the manufacture of certain 
articles of ordnance the patterns, designs, prints, formulas, 
or whatever may be seen fit to call the definite guides which 
our hundreds of commercial establishments must have to 
produce these articles of Ordnance material correctly and 


in quantity in case of emergency. 


Medium Tank, Model 1921 


‘T HE most satisfactory tank so far developed by the 

Ordnance Department is a medium weight vehicle and 
is known as the “Medium Tank, Model of 1921.” This 
tank weighs, when fully equipped and manned, approxi 
mately 43 tons. It is about 22 feet long, 8 feet wide and 
9 feet 8 inches high. The tracks are the caterpillar type, 
18 inches wide, and are spaced 7 feet 4 inches center to 
center. The clearance under the body of the tank is 18 
inches and the unit ground pressure under the tracks when 
operating in soft ground with the tracks penetrating to a 
depth of about 5 inches, is about 7 lb. per sq. in. Snf- 
ficient fuel capacity is provided to enable the tank to 
travel a distance of 70 to 100 miles without refueling. Tne 
tank can turn within a circle 30 feet in diameter and is 
geared to provide the necessary flexibility, climbing power 
and speed required in tanks of this class. The tank ean 
operate at a speed from 1 mile per hour to 12 to 14 miles 


per hour, the maximum speed depending upon the set 
ting of the governor. 

The tank is operated by four men, a commander, a 
driver, and two gunners. It is armed with one 6 pdr. 
eannon and 2 ealiber .30 tank machine guns. All of the 
guns are so mounted that they can be trained on targets 
to the front, either side and to the rear of the tank, that 
is a 360° field of fire. Provision has been made for earry- 
ing 150 rounds of 6 pdr. ammunition and 7,800 rounds 
of machine gun ammunition. Several engines have been 
tried during the development of this medium tank, all of 
which functioned fairly well. The development of a new 
engine to meet the requirements of tank service has re- 
cently been completed and will shortly be installed in one 
of the pilots for trial. It is believed that this engine will 
perform more satisfactorily than any other engine so 


far tried. 
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Development of Sound Locators at 


Frankford Arsenal 


Lieut. Hiram B. Ely, Ord. Dept., U. S. A. 


OME people are born with big ears and others must 
have their ears enlarged artificially to hear every- 
thing they would like. A sound locator is merely a 
device which artificially extends the human ears both in 
size and in distance apart. In conjunction with the ears 
it depends for its action on what is called the “binaurai 
phase effect.” 

Sound is a vibratory dis- 
turbance in the atmosphere, 
or other medium, wherein a 
pressure wave is set up 


traveling from the sound 
souree in all directions at 
the rate of 1,100 feet per 
This 


arrives at a listener’s head 


second. sound wave 
and unless he is looking in 
the direction of emission, it 
will impinge upon the dia 
phragm of one ear a frac- 
tion of a second sooner than 
upon that of the other ear. 
The 


transmitted to the 





resulting sensations 
brain 
are there analysed by point 
of time with the result that 
tells the 


that the sound source is at 


instinet listener 
a certain angle to the right 
or left. 
turns his head so that the 
strikes both 
ears simultaneously then it 


If now the listener 


sound wave 


is analysed as coming from the front. This ability of the 
ears and brain to determine direction acoustically is ealled 
the “binaural sense”; the effect of the sound wave on the 
ears is called the “binaural phase effect.” 

It is evident that if the ears were separated by a greater 
distance, the difference in time of a sound wave striking one 
diaphragm over that of the other would be inereased and 
the binaural sense would be sharpened. That is exactly 
what is accomplished by using a sound locator; two large 
horns separated by a distance, perhaps twenty times that 
of the ears, are supported always parallel to each other 
with their small ends terminating at the ears of the listener. 
The sound wave entering both horns travels through each 
independently until it strikes the ear diaphragms at dif 
ferent instants. 
way the pair of horns must be swung in order to com- 
The 


The binaural sense immediately tells which 


pensate for the time difference, or phase difference. 
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Exponential Sound Locator, Model 1925. 


listener aims to reduce the phase difference to zero at which 
time his ears will receive the sound impulse “in phase” and 
the horns will be pointed at the source of sound. The di- 
rection can then be read from a scale graduated in degrees. 

Besides obtaining a greater separation of the receivers by 
extending the ears through the use of horns, amplification 
of the sound is obtained by 
properly designed horns. A 
horn, like an organ pipe, is 
that is, upon 
receiving acontinuous 


a resonator; 


series of sound impulses, it 
acts upon them in such a 
their 


wav as to combine 


energy and produce a 
louder sound. There will 


he losses of energy through 
reflection and friction but 
the proper horn design will 
eut these to a minimum and 
concen- 


vive the maximum 


tration of energy at the 
small end. 
The 


of horn known at present is 


most efficient type 
the exponential horn and in 
this 


| bee the toleranee of those 


introdueing new term, 
who would understand this 
The 


does 


meagre explanation. 
“exponential” 
hint at the 


terrible equations that were 


word 


not begin to 


brought into ereation for the purpose of giving this type 
of horn a standing in the world of seience. It must be 
stated that printers have actually gone on strike at being 
directed to set up type for such equations—equations con- 
taining sines, cosines, alphas, gammas, square roots of 
things that do not exist and incommensurable quantities. 
I feel assured that my paper would be ended immediately 
after the introduction of such equations and thus far I have 
never dared enter them at great length in any paper. I will 
merely state for those of a mathematical inclination that the 
profile of this horn is the curve of the simple exponential 
equation. 

Why is this type of horn superior? 
tions, curves and experiment, its superiority has been 
demonstrated. By analogy, I will attempt to satisfy the 
reader’s mind without resorting to the above expedients. 
If one must climb or descend a flight of steps, is it desir- 


Jecause from equa 
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able to have all of the steps equal in height or to have the 
In the 
sase Of horns, the cross-section availabie to the sound wave 


steps of varying heights? The answer is evident. 


varies from one end to the other. A change of cross-section 
means reflection and consequent loss of sound energy; this 
where the relative change of cross- 


loss is a minimum 


section is uniform. The amount of sound being reflected 
is uniform and the consequent disturbance to the entire 
system is uniform and a minimum. This condition obtains 
in the new exponential horn. 

The first practical applica- 
tion of exponential horns for 
sound locators was 
made at Frankford 
in the fall of 1924. 


that time exponential horns 


use in 
Arsenal 
During 


of varying dimensions were 


constructed and important 


information was obtained. 
Up to that time no definite 
development of aerial sound 
locators had taken place in 
effort had 
been made to improve upon 
the inefficient found 
here and there in our 


our Army. No 


devices 
anti- 

aircraft service nor had any program been laid out looking 
to the development of new types of sound locators. Some 
of the antiaircraft regiments were supplied with Baillaud 
Paraboloids, huge bowl-shaped devices, unwieldy mechani- 
cally and very inefficient acoustically. There were also in 
service a few crude set-ups of conical horns and these were 
probably as efficient as any known device. The Navy had 
in use during the war, and still maintains for use of the 
Marine antiaircraft battalion at Quantico, pairs of fifteen- 
foot conical horns mounted on four-wheel carriages. These 
horns are very efficient acoustically but on account of their 
great size and weight, they are of doubtful mobility. 

During the winter of 1924, the responsibility for acoustic 
development was definitely placed with the Ordnance De- 
partment. The receipt at Frankford Arsenal of an order 
to supply all antiaireraft regiments with the most im- 
proved type of sound locator and the very thorough service 
test which these instruments will receive will culminate 
what might be termed the first phase in the development 
program. A general rapid investigation of the problem 
has taken place in the past year looking to the manufae- 
turing as well as to the acoustic requirements. As much 
experiment as possible has been carried on and the present 
instrument is based upon the best knowledge obtainable in 
a comparatively short space of time. 

Contemplating the responsibility for sound locator de- 
velopment, the Ordnance Department, in the fall of 1923, 
had detailed an officer from the Design Seetion at Frank- 
ford Arsenal to take a special course of instruction in 
theoretical acoustics, and upon completion of this course, 
acoustic research was commenced in earnest. There were 
two phases of development to follow: one, that of experi- 
mentation on various types of horns and other acoustic 
receivers; the other, that of proceeding with the design 
of a sound loeator to meet any emergency call that might 
The 


first phase was necessary in order to single out the very best 


arise before the first determination was concluded. 
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Sound Locator Loaded on Liberty Truck 
for Transportation. 
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features in acoustic receivers and determine the most ef- 


ficient of these. This work promised to extend over a long 
period of time because of the amount of special laboratory 
equipment required to be set up and the large number of 
acoustic receivers to be tested. 

While the acoustie laboratory was being established, the 
design of an experimental sound locator was contemplated. 
At the same time, tests were earried on at Fort Monroe on a 
French sound loeator which offered promise. The tests, 
while showing this device to 
be quite unsatisfactory for 


use in our service, brought 
out the principal features to 
be required of a suitable 
sound loeator. Among these 
were mobility for other than 
fixed defenses, good ranging 
power, a small angular error 
in direction, easy manipula- 
tion and alti-azimuth axes. 
The experimental sound loea- 
tor was built to embody these 
features. Airplane tests 
showed that the prineipal re- 
quirements had been met. 
A daytime range of 10,000 to 


12,000 yards was obiained, this being equivalent to 18,000 





to 20,000 vards at night when the acoustic range is nearly 
doubled. The angular error lay between one and 1.75 
degrees, the best error on the French sound loeator being 
7 or § degrees. 

When it was decided that sound locators were an im- 
portant part of the equipment of antiaircraft regiments and 
necessary for the coming training season, an order was 
received by Frankford Arsenal to equip all of the anti- 
aircraft regiments with these instruments. Six weeks after 
the receipt of this order, four sound locators were ecom- 
pleted and were immediately shipped to the Service. 

The design of the Exponential Sound Loeator, Model 
1925, was based on the experimental sound loeator, as 
many improvements and refinements as possible being in- 
troduced. Essentially, it consists of four large exponential 
horns mounted on alti-azimuth axes swinging from a single 
seven-foot pedestal. The earriage bearing the pedestal con- 
sists of a platform on four rubber-tired wheels. The ear- 
riage is not a trailer and is not designed for travel other 
than in the immediate vicinity of any particular set-up. 
For transportation from one location to another, the whole 
instrument is dismountable into a compact earrying ar- 
rangement capable of being run up into a truck after the 
manner of the large searechlights. 

The four horns are mounted so as to have their axes 
always parallel. Two of the horns are used for azimuth 
determination and two for elevation. ‘Two pairs of horns 
are required because a sound wave in the region of the 
sound locator travels approximately as a plane wave, hence 
is two dimensional. It is then necessary to have a pair 
of horns for the determination of direction in each of two 
dimensions at right angles. By means of flexible tubing, 
the small ends of the horns by pairs are connected with the 
operators’ ears. The operators control their horns by large 
handwheels. Due to the concentration required of the 


operators, the reading of the seales must be done by addi- 
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tional members of the crew of five or six men found to be 
sufficient for handling the instrument. 

The present purpose of the sound locator is as an auxi 
Although the 


lights are able to keep on a plane when once it has been 


liary to the searchlight for night firing. 


found, it is extremely difficult for them to locate the plane 


initially. A sound locator has a wide field and ean pick 
up a plane much more easily than can a searchlight. In 
addition, sound loeators being invisible at night can be 


placed in areas forward of the lights so that planes can be 
picked up directly overhead, their positions telephoned to 
the rear sound locators, which, in turn, locate and transmit 
direction to the searchlights. If then the lights uncover 
anld find themselves on the target, the command to fire 
ean be given before the airplane, aware that it has been 
discovered, has had time to deviate from its course. 

The ultimate aim in sound locator development would 
be to obtain an instrument of sufficient accuracy to allow 
for the entire elimination of searchlights. This would mean 
firing directly from data obtained from the sound loeator 
the nature of sound transmission, 


plotting board. From 


Convoy Shipment of Four Sound Locators from Frankford Arsenal. 
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ol 


such 


sound locators ean never reach the degree efficiency 


aim is 
Sound travels 1,100 feet 
per second, whilst light travels 386,000 miles per second. 


which we have in visual instruments and an 


more a hope than an expectation. 


Light is practically instantaneous in its transmission, but it 
takes to of 


miles and in this time an airplane can advance a mile or 


25 seconds for sound travel a distance five 


more. Fortunately, the type of plane we are most in- 


terested in destroying from ground defense is the slow- 





moving, heavily laden bomber, which type must remain on 
a fairly smooth course. 

While the Exponential Sound Locator, Model 1925, is a 
decided step forward in sound locator development, it is 
realized that there are many refinements and improvements 
necessary before the Service can attain results which it is 
Tests of the 


instrument conducted during the past summer will largely 


believed are possible with sound locators. 


determine its possibilities and will provide a basis for the 
development of an improved and highly efficient sound 


locator designed satisfactorily to meet the Service re 


quirements. 


Military Training in Schools 


S UNDRY enthusiasts, the other day, launched a manifesto 


against military training in American eolleges and 


schools. They view it with alarm, brand it a menace to 
peace, filling the heads of young men with war lusts and 
blood lusts and all that sort of thing. They would have 
that the 


incitement 


sooner, land and its 


all all 


temptation to belligerence, even so much as fancied taint 


it abolished forthwith, or 


people may be purged of to strife, 
of “militarism.” 

All this hath a familiar sound. For some years before 
Vienna hurled its ultimatums and German troops swept 
down upon Belgium, earnest sentimentalists pleaded for 
cessation of all military activities and preparations here 
in America. The day of perpetual peace was just at hand, 
they alleged, and they eraved for their own country the 
honor of first putting off defensive armor. Then Mars 
launched the thunderbolt that drenched the world in blood. 
The prohpets of immediate millennium were silenced while 
of died. 


forced to repair its neglect in hottest haste, spent billions 


millions men fought—and Our own republic, 
in tardy preparations while its youth marched ill-prepared 
to the fighting front and made good their country’s laches 
by heroie sacrifice of their own blood. 

The lesson taught by this, the most impressive demon- 


stration in world history, is already fading, it seems, from 


Military training of our youth by 
the 


sentimentalist minds. 


the system they now assail is an essential item in 
defensive plan of a nation which maintains no great stand- 
ing army. It reaches a relatively trivial proportion of our 
young men. Of those thus trained or partially trained, we 
doubt if a single corporal’s guard becomes infected through 
that training with “militarism” or any lust for war. 

The eadet battalions send forth annually young citizens 
with a higher sense of their obligations, a truer under- 
standing of the duties of citizenship, than is imparted to 
the average present-day youth in the average home or even 
in the average school. They send forth lads habituated to 
discipline and the self-control that goes therewith—qualities 
sorely needed and nowadays much too rare. From young 
men so trained and disciplined the cause of world peace has 
to and 


are in very real sense dependent. 


nothing fear. Upon them the national safety 
peace 

To stop this vital and very moderate preparation would 
For the 


predatory spirit still walks abroad and the spectacle of the 


invite rather than prevent bloodshed and battle. 


richest nation defenseless and helpless against armed agres- 
sion would be a standing temptation to other peoples and 
leaders that as yet have neither forgotten, nor quite for- 
saken the hope of profiting by, the historie ways of armed 


conquest.—(New Orleans Times-Picaynne.) 








150 Years of Progress 


By 





Hon. W. Freeland Kendrick 


NE of the most significant birthdays in the history 
of the world will be the 150th anniversary of the 


independence of the United States, to be commemo 


‘rated by the Sesquicentennial International Exposition in 


Philadelphia beginning June 1, 1926. 


The centennial of American freedom was celebrated fit- 


It is, there- 
anticipate 


tingly in 1876. 
fore, fitting to 
that the coming Sesquicen- 
tennial will proportionately 
typify the material progress 
of the nation as well as 
the spiritual significance 
which the word involves. 
The plans for the Exposi- 
tion include a setting of 
2,000 acres of ground in 
South Philadelphia, inelud- 
ing League Island Park, 
Philadelphia 
This portion of the 


and Navy 
Yard. 
city is at the junction of 
the Delaware and _ the 
Schuylkill rivers, where a 
deep channel 
waterway for large vessels. 
The buildings planned for 
the Sesquicentennial include 
the Palace of Liberal Arts 
the 


Machinery, 


affords a 


and Manufactures, 
Palace of 
Metallurgy 


Transportation, the Palace 


Mines, and 
of Agriculture, Food and 
Dairy Products, and the Palace of Fashion; a great audi- 
torium, seating 20,000 for the many dramatic events, con- 
ventions, pageants, and concerts; and the largest stadium 
in the world with a capacity of 150,000 persons, where 
great festivals, mass-meetings, and athletie programs of 
various kinds are to be held. 
The general character of the architecture reveals an 
modern style developed in 
The need for 


approximation to the most 
unique manner by the Exposition architects. 
great wall spaces in buildings of such size as well as the 
necessity of speed of erection were responsible for the type 
of construction with steel roof trusses supported on steel 
columns with stueco surfaced exterior walls. The stucco 
of the buildings will be tinted in pastel shades with diver- 
sity of design and color being furnished by pavilions, 


towers and entrances. Thus the impression’ of a “Rain* 


bow City” will be gained by visitors, a departure from the 
“White City” of the Chicago Exposition, and various other 
all-embracing characteristics of former world’s fairs. 





Independence Hall, Philadelphia. 
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The nations of the world which have signified their in- 
tention of participating, either officially or unofficially, in 
the celebration are France, England, Italy, Spain, Belgium, 
Denmark, Poland, Czechoslovakia, 
Jugoslavia, Bulgaria, Rumania, Switzerland and Mexico. 
Among the features of foreign displays will be a reprodue- 

tion of the Taj Mahal to be 
connection with 


Sweden, Norway, 


erected in 
the Indian Pavilion spon- 
sored by Lord Birkenhead, 
State of 
eighteenth cen- 


Secretary of 
India; an 
tury villa in the Polish ex- 
hibit; a replica of a 
Moravian farmhouse show- 
ing the national life of 
Czechoslovakia; the repro- 
duetion of a Rumanian vil- 
lage and a Spanish pavilion 
in which the government of 





Spain has agreed to exhibit 
the casket of 
bella of Spain wherein were 


Queen Isa- 
kept the jewels pledged to 
raise money for Columbus’ 
voyage of discovery. 

Phases of the Sesquicen 
tennial Exposition which 
are unprecedented in earlier 
expositions inelude_ the 
lighting project, sensational 
The 
light 

ever concentrated in a sin- 
gle spot will be placed behind the Art Museum. It will 
consist of 14 super-power searchlights combined in an 
auroral display of 6,300,000,000 
enough to be seen as far away as New York and for many 


in scope and splendor. 


greatest amount of 


‘vandlepower, powerful 


miles at 
a giant Liberty Bell the height of a six-story building and 
containing 20,000 Broad 
Street. These represent only two of the units of illumination. 

The Palace of Fashion, an octagonal building with the 
floor level sloping to a central revolving dais, will house 


sea. 


Southward toward the Exposition grounds 


incandescent Jamps will span 


the most comprehensive display of fashions ever gathered 
together. All periods in the evolution of women’s dress 
will be exhibited, with special emphasis being placed upon 
the vogue of the moment. A comprehensive textile display 
will also be featured. 

The Diesel engine, one of the significant contemporary 
advances in power engine construction, will be represented 
by the greatest assemblage of its examples in history, in- 
cluding Diesel-driven and direct-connected engine generator 
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All 


phases of advancement in machine and electric transporta- 


sets ranging in size from 350 to 1000 horsepower. 


tion fields will be shown by the great manufacturers of this 
eountry. 


aie ° , , oar 
The oil industry will é 

sink an oil well and will 

demonstrate the various 


phases of production. The 


largest steel manufac- 
turers will demonstrate 
their industry from the 
treatment of ore through 
the last stages of fabric- 
ation. The modern de- 


velopment of sanitary and 
home economies as ex 
emplified in the great in- 
show also 


dustries_ will 


what has been done in 
this field. 
The 
Exposition ean boast of » distinet novelty in the public 
showing of “Movie Mechanies” the 


first exhibition of its kind—sinee the motion picture in- 


oe | I 
en | 


Sesquicentennial 


from start to finish 


dustry has reached its present status. The site has been 
selected on which a local Hollywood will be erected and 
arrangements have been made whereby cinema stars will 
come from different parts of the country to make actual 
pictures before the eyes of Exposition visitors, who later 
will see these pictures in completed form on the screen. 
Approximately 1,000 paintings have been promised from 
foreign, official and private sources for the art exhibit, so 
notable collection 
Paint- 


ings from abroad wil! be confined to works executed within 


that art lovers are assured that a most 


of pictures will be on view for their examination. 
the last fifty years. Inasmuch as such a valuable collection 


would not be entrusted for exhibition in any building 
which can now be erected on the Exposition grounds, ar- 
rangements are being made to house it either in the Art 
Museum, if that structure 
is finished by June Ist, or 
in the Aeademy of Fine 
Arts, the 


which have made a gener- 


directors of 


ous offer of space. 


Among historie_—_ dis- 
plays of unumual interest 
apart from the traditional 
patriotic shrines through- 
the city 


notable displays promised 


out are three 
through the ecodperation of 
several women’s organiza- 
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Proposed Auditorium, Philadelphia Sesquicentennial International Exposition, 
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ineluding that of War, are now considering the installation 
The details 


participation will be 


of a widely varied and interesting exhibition. 


of Federal Government arranged 


_ 


S 7 
- 1926. 
if 


through the commission constituted by Congress for the 


purpose, consisting of Seeretary of State Kellogg and 


Seeretary of Commerce Hoover. 


The Exposition will be a review of the spiritual, scientific, 
economic, artistic, and industrial progress that has been 
made in America and in the world during the fifty years 
since the time, in 1876, when the Nations of the world were 
invited to Philadelphia to celebrate the centennial anni- 
versary of our national independence. Mere buildings of 
steel and stueco will not in themselves portray what is, 
after all, the deep underlying note of the observance—a 
solemn celebration of one hundred and fifty years of in- 


dependence. 


It is the purpose of the Exposition Association that the 
patriotic motive be stressed again and again throughout the 


period of the commemoration. The story of American 





tions. These associations 
propose to reproduce on 
the grounds 


Sulgrave Manor, the an- 


Exposition 


cestral home of Washington in England; Mount Vernon, 
the Washington home in Virginia; and a replica of High 
Street in 1776, now Market Street, showing the residence 
of Washington, and the house of Jefferson where the first 
drafts of the Declaration of Independence were prepared. 
Various departments of the United States Government, 






Proposed Administration Building, Philadelphia Sesquicentennial International Exposition, 1926. 


freedom, both the opening chapters of struggle and the 
closing chapters of achievement, will be set forth in parade 
and pageantry as they have never been before in the his- 
tory of the country. American industry whose record of 
performance in peace and war is so noteworthy will be well 
represented. 


How Frankford Arsenal Broke the 


World's Accuracy Record 


By 


Maj. J.S. Hatcher, Ord. Dept., U.S.A., and Capt. R. S. Chavin, Ord. Dept., U.S.A. 


N OUTSTANDING date in the life of every maker of 
ammunition, is the occasion of the annual Ordnance 
Department test for accuracy. There are two big 

matches. held every year in which any kind of ammunition 
is allowed; the only restriction being that it must chamber 
in the Service Rifle; and the supreme requirement being 
the greatest accuracy possible, no matter how obtained. 
These two matches are the Palma Match, at which shooting 
is done at ranges up to one thousand yards, and the Inter- 
national Match, at which all shooting is done at three hun- 
dred meters. 

Each year the Ordnance Department holds a test, to 
which all commercial companies are invited, to determine 
the most accurate ammunition in order that it may be pur- 
chased for the matches mentioned above. This accuracy 
test with all the bars down as to other restrictions, has 
resulted in constantly increasing the accuracy of this special 
ammunition, and the knowledge gained in this way ‘has been 
applied to the ‘Ser- 
vice Ammunition, so 
that the improve- 
ment of our military 
cartridge has. been 
greatly stimulated. 


LABCLS 


Naturally it is a 
great advertising 


| ay 





achievement for any 




















ammunition ecom- 9 
pany to win this 
Ordnance Depart- 


ment test, and there 
has always been the 
rivalry 














keenest 
among manufact- 
urers. Year after 
year these trials had 
been won by one or 
another of the com- 
mercial companies, 
and although 
Frankford Arsenal 
has always been a 
competitor, it has 
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never won either of 


Improvement in Accuracy of 
Palma Match Ammunition as 
shown by 1,000 Yards Group 
Diameters of 1924 Palma Am- 
munition Compared with 1925 as 
Standard. Results Obtained at 


these events until 
the past year, when 
it won both of them 
with ammunition 
which broke the 


Aberdeen Proving Ground in Am- 
munition Board Tests of 1924 
and 1925. 


world’s record for accuracy both at one thousand yards and 
at three hundred meters. 

Last year at the Ammunition Board Meeting the Ord- 
nance Department suggested the possibility of dividing the 
orders for special ammunition among all the competing 
firms, but the companies insisted that the winner should 
take all. Colonel Horney, Commanding Officer at Frank- 
ford, said, “You are evidently overlooking the possibility 
that Frankford Arsenal might be the winner.” This warn- 
ing provoked a complacent smile! In facet, some of our 
commercial competitors have in the past freely predicted 
that Frankford Arsenal would never win one of these tests! 

Accordingly, it may be of interest to know how Colonel 
Horney went about making good his prediction. It will 
perhaps surprise some of our readers to learn that admin- 
istration played a more important part in the production 
of the world’s record ammunition than did expert ballistic 
knowledge. 

In past years it 
had been the custom 
as soon as a contest 
of this kind was an- 
nounced, for all the 
ballistic experts to 
submit their ideas as 
to kind of bullet to 
be used, whether flat 


/F Ye 
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base or boat-tailed, 





material of the bul- 
let jacket, composi- 























tion and hardness of 











the bullet core, kind 





of powder, ete. Each 
of the several kinds 
of eartridges thus 
designed was made 
up and fired. If 
anyone’s pet am- 
munition performed 
badly, the test barrel 


1924 
FA -2.4/ 


was at onee_ sub- 
jected to suspicion 


S0G2S 
F.72-2.// 


and another _ test 

















barrel was _ tried. 





Eventually by this 
Improvement in Accuracy of » x¥ece , 
International Match Ammunition method excellent 
as shown by 328 Yards Group targets would be 
Diameters of 1924 Internationa] ‘ 
Ammunition Compared with 1925 obtained, but the 
as Standard. Results Obtained final results at the 
for 1924 were at 300 Yards and = piace dts 
are shown here Corrected for 328 
Yards. Results Obtained at Aber- 
deen Proving Ground in Ammuni- 


tion Board Tests for 1924 and —- . 
1925. pointing in the ex- 


big test at Aberdeen 
were always disap- 
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Actual Machine Rest Taiyet at 50 Yards, 10 Shot Group, 
with Frankford Arsenal Cal. .45 1925 National Match 
Ammunition. 


/ 
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L » = ® 4 . 
Actual Target of 5 Shots at 220 Yards, Machine Rest Using Frankford Arsenal 1925 National Match Ammunition and 
Springfield Armory 1925 Springfield National Match Rifle. 
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treme, as no_ pet 
barrels could be 
selected there. 

This year it was 
decided to adopt an 
entirely different 
plan of procedure. 
The Commanding 


10 7. ' 
LAPCLA 1 


With the standard 
bullet, powder and 


of , 4 case, 
periments on _ bullet 
LAPCLIP 


eonduct ex 


pull and neck sizing 


the ease to see 





which neck sizing 


and bullet pull gave 





Officer called a con- 
ference of the chief 
men in the Ammuni- 
tion Department, 
and the matter was 
carefully talked 


over, after which a ~ 
8 





VI24- 
24 7 


program of action 
vas laid down about 
as follows: 





F/ 


the most accurate 
results. 

Requirement No. 
4. With the stan- 
dard bullet, powder, 
case and neck size, 
conduct experi- 
ments on the overall 
length of the ear- 
tridge to see which 
depth of bullet seat- 


S923 
P14 fr - 14 O6 


























Requirement No. 









































1. All test firing at + { Y { tI “{_ + ing gives the best 
ican | L j Resins — mene 
the arsenal to be *& 4 < 7 results. 


- Improvement in Accuracy of Frankford Arsenal Pistol Ammunition as 
done in three bar- shown by 50 Yards Group. Diameters of 1923 and 1924 Cal. .45 National Match 
ale asl d Ammunition Compared with 1925 National Match Ammuni 
rels, selected SO @S average of all Acceptance Tests for the Years Mentioned. 


to represent the 

average of the barrels furnished by Springfield Armory— 
no effort to be made to pick out particularly good barrels, 
but every precaution to be used to get those that were 
average. Of the three barrels thus selected, one to be 
brand new, one about one-third shot out, and the other one 
about two-thirds shot out. In the course of the tests, as 
soon as the worst barrel reached a specified number of 
rounds, it was to be disearded and a new barrel substituted. 
All of the targets obtained by this method to be counted, 
and if some of the targets were bad, change the ammuni- 
tion—not the barrels—until good results were obtained. 

Requirement No. 2. Select one type of bullet known to 
be accurate, and make all the experiments with this bullet, 
instead of wasting time and energy and confusing the re- 
sults by designing a new bullet every time the targets did 
not appear satisfactory. 

As good results had been obtained with the 9-degree 
boat-tailed bullet which was used in the 1924 National 
Matches, and as all the bullet machines were already set 
up for this job, this bullet was selected as the one to 
be used. 

Using the standard cartridge case and powder charge, 
improve this bullet by careful manufacture until it was 
evident that the improvement had gone as far as possible. 
Make enough of the improved bullets to load all of the 
International and Palma Ammunition, and also to make all 
the experiments on cartridge cases, powder, ete., to be 
described below. Call this the “standard bullet.” 

Requirement No. 3. Using the standard bullet, try out 
the several powders available and select that lot of powder 
which gave the best results with this bullet, as the standard 


powder to be used. 

With the standard powder and bullet, conduct experi- 
ments to see if the cartridge case could be improved by 
making it more concentric, or in any other way so as to 
give improved accuracy. In this way select the standard 
case and make enough of these eases for all the ammuni- 
tion to be manufactured in the event of winning the test. 


Requirement No. 
—— oo Cee 5 0 With «all the 

_ standards as deter- 
mined above, try various different loads of the standard 
powder for the 1,000-yard range, and various different 
loads for the 300-meter range, to see which velocity gives 
the best accuracy at each of these ranges; the firing for 
velocity to be done under unfavorable wind conditions as 
far as possible, so as to develop the best velocity not only 
for accuracy under favorable conditions, but for wind 
bucking. 

In the past only small experimental or test lots of am- 
munition have been made up for these trials, and even 
after the winning ammunition was selected by the Ordnance 
Department, it became the duty of the winning company 
to duplicate the trial lot as far as possible. Every maker 
of ammunition knows that eartridge lots have their 
idiosynerasies, and that two lots of ammunition made under 
exactly similar cireumstances as far as ean be told, may 
perform very differently. This is particularly so in re- 
gard to bullets. The bullets from a given bullet machine 
may shoot well one day, and ill the next, although it is 
impossible by any measurements or in any other way to de- 
tect any difference in the bullets. 

Bearing this fact in mind, it will be seen that duplicat- 
ing an experimental lot of ammunition is not a very satis- 
factory thing from the shooters’ point of view. There has 
often been a suspicion that the ammunition furnished for 
the National Matches did not perform anything like as well 
as that furnished for the trials. 

In order to avoid a condition such as this should Frank- 
ford Arsenal win the test, it was decided not to experi- 
ment with any powders which were not on hand in quantity 
sufficient to load the entire order, should it be received. 
Likewise, as mentioned above, a standard bullet was made 
in sufficient quantity to load the entire order before further 
experimental work was undertaken. 

The making of this bullet was one of the most important 
jobs of the whole development. It is largely on the careful 
manufacture of the bullet tools and careful adjustment of 
the bullet machines, that the accuracy of the 9-degree boat- 
tailed bullet depends. 
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In the making of these standard bullets, the product of 
each bullet machine was tested by actual firing every morn- 
ing and every afternoon, in order to be sure that the bullets 
were up to the high standard of accuracy desired. By this 
(80,000) 
were manufactured before the further experiments were 


method eighty thousand super-aceurate bullets 
completed. 

Likewise the only lots of powder considered were the 
bulk lots of DuPont, which was being used for this year’s 
National Match, Hercules which had been used for last 
year’s match, and other powders which were available in 
sufficient quantities. An exceptionally accurate sample 
of powder was received for test which gave better results 
than any of the other powders, but as this was a laboratory 
produet, it was not considered for entry into the test, as in 
vase of its winning we would have to depend upon the 
powder manufacturers to duplicate it. 

The experiments on the powder showed that certain lots 
of DuPont and Hereules powder gave superior results, 
but the two makes of powder were so nearly equal that it 
was decided to put in one long range and one short range 
ammunition using DuPont powder, and one long range and 
one short range ammunition using Hercules Powder, 
‘et the test at Aberdeen decide which would be adopted. 

At the test the long range DuPont, and the short range 
Hercules, won out, so that the powder companies divided 


and 


honors about equally. 

When it came to experimenting with the cartridge case 
the greatest of care was used to get metal of uniform thick- 
ness, and it was run through the whole factory on special 
The 


machines so rigged up as to give a eoneentrie wall. 


cartridge cases finally produced in this manner were the 
finest and most concentric that have been produced by the 
arsenal in recent years. They were fired with the standard 
bullet and powder and the results were no better than those 
of the regular National Match ease. As a result the regular 
case was adopted for use, and not the special case. 

One of the most interesting of all the experiments was 
the determination of the best velocity for each range. It 
was thought that no doubt there would be a slight difference 
in the accuracy depending on the velocity used, but it was 
found that the difference was much greater than had been 
anticipated. 

After a long series of experiments it was definitely deter- 
mined that the highest velocity that could be obtained with- 
in the limits of pressure, gave the best results at one thou- 
sand yards, whereas a considerably lower velocity gave 
the best results at three hundred yards. 


finally decided upon for 1,000-yard work was 2,776 foot 


The velocity 


seconds at 78 feet, corresponding to about 2,840 foot see 
onds muzzle velocity. 

It was found that the greatest accuracy at 300 meters 
was obtained at a velocity of 2,200 foot seeonds, instru 
mental, at 78 feet, and that velocities either above or below 
this point gave progressively less desirable targets. 

It was believed from the first that by following a con 
sistent plan, and not deviating from it in any particular, 
that the ammunition could be so improved as to win the 
test, and the final results in which Frankford Arsenal won 
not only one, but both tests, with a higher degree of accu- 
racy than had ever before been attained, were gratifying in 
the extreme. 





Phosphorus-Filled Shells Claim Unintended Casualties 


NEWSPAPER accounts continue to refer to the poison- 

ing of ducks by phosphorus in the Chesapeake Bay 
It might 
appear from some of these accounts that phosphorus was 


near the Aberdeen Proving Ground reservation. 


continually being deposited on the feeding grounds of the 
ducks and that no steps had been taken to protect the 
ducks in this area. 

The phosphorus deposit which has killed ducks within 
the last two years is located in a definite area between 
Black Point and Spesutie Island, extending about 2,000 
feet in a southeasterly direction, with a width of approxi- 
mately 800 feet. 
4-inch Stokes trench mortar using phosphorus filled shells, 
between May 19 and June 6, 1923. 
of each shot were measured and the exact location of the 


The deposit eame from range firing the 
The range and azimuth 


area is known. The firing consisted of 332 rounds each 


containing 9 Ibs. of phosphorus. Many shells exploded on 
impact with the water, with the result that part of the 
phosphorus burned in the air and part dropped in the 
water. There were quite a large number of duds. Under 
the circumstances it is diffieult to determine just how much 
phosphorus remains intact on the bottom. 

Reports that ducks were being killed in considerable 
numbers in the neighborhood of the reservation first came 
to the attention of the Proving Ground in December, 1923. 


An investigation made by the Bureau of Biological Survey 


of the Department of Agriculture in January, 1924, dis- 
closed that many of the casualties were due to phosphorus 
poisoning. 

Following this, energetic steps were taken by the Prov 
ing Ground to guard the affected area, at first by anchoring 
a boat containing a scarecrow in the area and later, at the 
suggestion of the Department of Agriculture, by mount- 
ing a self-firing gun in the area. Still later, on account of 
the difficulty of keeping the boat in place against floating 
ice, and of keeping the automatic gun in continuous opera- 
tion, a watchman was stationed on a barge near the area 
It is believed that 


the measures taken have been fairly effective, as from last 


with instruetions to drive off ducks. 


accounts the number of ducks killed in this area did not 
exceed 300 or 400 in the season of 1924-5, while the num- 
ber killed in the winter of 1923-4, before the cause was 
definitely located, was considerably larger. The number 
killed so far this season is believed to be less than 300. 

It is of course an unfortunate accident that phosphorus 
was deposited in this locality which is an occasional feed 
ing ground for ducks. However, the action which has been 
taken by the Proving Ground will insure a minimum num 
ber of casualties from this area and no similar deposits of 
phosphorus or other poisonous matter will be deposited in 
shallow water in future. 



































A Few of Those Who Attended Pirst Meeting of the Washington Post, Army Ordnance Association. 


Washington Post, A. O. 




















Gen. James A. Drain, 


A. 


Receives Charter 


ITH Col. Hanford MaeNider, Assistant Secretary 
\) of War, as honor guest, the first meeting of the 

Washington Post, Army Ordnance Association, 
was held at the Hamilton Hotel, Washington, D. C., Wed 
nesday, November 18, 1925, at 12:30 o’clock P. M. 

Maj. David St. P. Gaillard, Chairman of the Organiza- 
tion Committee of the Post, announeed that all provisions 
of the Constitution and By-Laws of the Army Ordnance 
Association had been complied with and that the follow 
ing officers had been elected by letter ballot: 

President, Gen. James A. Drain; vice-president, Ma). 
C. G. Mettler, Ord. Dept., U. S. A.; seeretary, Capt. L. A. 
Codd, Ord. Res. 

General Drain, past commander of the American Legion, 
thereupon assumed chairmanship of the meeting, and in a 
very interesting address emphasized the need of such an 
organization in the National Capital. He then presented 
Colonel MacNider who, on behalf of Hon. Benedict Crowell, 
President of the Army Ordnance Association, who was 
unable to be present, conferred the charter upon the new 
post. Colonel MacNider congratulated the members of 
the Post for their interest in national defense and praised 
very highly the activities of the Association in its co 
operation with the War Department for industrial pre 
paredness. 

Other speakers included Maj. Gen. C. C. Williams, Chief 
of Ordnance, and Col. H. B. Ferguson, of the Office of the 
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Assistant Seeretary of War. Others at the speakers’ table 
included Brig. Gen. C. L’H. Ruggles, Chief of Mannu- 
facture, Office of the Chief of Ordnance; Brig. Gen. J. W. 
Joves, Chief of Field Service, Office of the Chief of Ord- 
nance; Col. F. E. Wright, Ord. Res., of the Geophysical 
Laboratory, Carnegie Institution, and Major Gaillard. 


The Organization Committee of the Post consisted of 


Major Gaillard, Chairman; Colonel Wright, Maj. R. R. 


Nix, Ord. Dept., U. S. A.; and Captain Codd. 


Among those who attended the first meeting of the 


Maj. K. F. Adamson, Arthur Adelman, Paul 
Anderson, Maj. G. M. Barnes, W. F. Beasley, Maj. Wm. A. 
Maj. Wm. L. 


Post were: 


Borden, Lt. Col. Geo. L. Brady, 
Ma). J. H. Burns, Lt. Col. R. E. 
Clark, Maj. W. L. Clay, A. V. Cushman, Capt. W. W. 
deSveshnikoff, Maj. H. P. Erwin, Maj. Samuel Green, 
D. A. Gurney, Maj. Wm. B. Hardigg, Fred Hawkes, 
Nathan Hazen, C. F. Jeansen, Col. J. O. Johnson, Col. H. 
B. Jordan, A. Y. Leech, Graham Leet, Dr. E. J. Loring, 
Capt. Wm. J. Mahoney, Maj. John Mather, Maj. R. L. 
Maxwell, Maj. L. B. Moody, Dr. Chas. E. 
Herbert O’Leary, Maj. P. J. O'Shaughnessy, Maj. Robert 
Sears, Col. FE. A. Shepherd, Maj. D. K. Shurtleff, Maj. T. J. 
Smith, Capt. C. C. Terry, Capt. E. F. VanBrunt, Maj. 
George A. Vass, Capt. H. U. Wagner, R. C. Watson, 
Lt. Col. Isaae Weil, Maj. Townsend Whelen, Maj. C. A. 
Waldmann, and Maj. G. P. Wilhelm. 


Browning, 


Carlson, Maj. W. L. 


Munroe, Maj. 











President of the Post, holding Charter presented by Col. 
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Hanford MacNider, Assistant Secretary of War. 


A. O. A. Now Has Local Post 


in Cincinnati 


HE charter meeting of the Cincinnati Post of the 
Army Ordnance Association was held on December 
10th, at 8:00 P. M., in the Literary Club Rooms, 

25 East Eighth Street, Cineinnati, Ohio. 

The Cincinnati Post was informally organized at a din 
ner on January 20, 1924, and at that meeting committees 
were appointed to cireulate a petition applying for a char- 
ter from the national Association. 

The following officers that 
President, Col. C. L. Harrison, Ord. Res.; vice-president, 
EK. A. Muller, President of the 
pany; directors, E. B. Danson, 
Thomas Company; Casper H. Rowe, banker; Fred W. 
Hinkle, attorney; W. G. Wall, President of the National 
Motors Company, Indianapolis; E. H. Boeckh, of Groes- 
beck Dickson & Kahn Co.; F. W. Huber of the American 
Rolling Mill Company, Middletown, 0.; W. A. Groene of 
the LeBlond Machine Tool Company, and W. I. Ohmer, 
President of Recording and Computing Machine Company, 
Dayton, Ohio. Mr. E. 


tary at a meeting of the Board of Directors. 


were elected at meeting: 
King Machine Tool Com- 
President of the Kemper- 


H. Boeckh was appointed secre- 


The required number of signatures to the petition were 
obtained November, 1925, and arrangements made for the 


present meeting to receive the charter. This charter meet- 


ing was a joint one with the local chapter of the American 


Society of Mechanical Engineers. The attendance was 


» 


about 70, most of whom were members of the Army Ord- 
both 


nance Association, and many were members of so- 
cieties. Major Jenkins opened the A. S. M. E. meeting, 
as chairman, which after a few brief remarks was ad- 


journed, and the chair turned over to Colonel Harrison, 
who outlined the actions that had been taken, and the work 
involved in organizing the Cincinnati Post and having it 
recognized. The elaborate charter, authorizing the Post, 
was displayed, and read by the president, who expressed 
Jenedict Crowell, President of the Army 
had to the 


It was decided to hold the next meet 


regret that Hon. 


Ordnance Association, not been able present 


charter in person, 
ing in January, at which time the inauguration of new 
held, and in the interim, by-laws will be 


officers will be 


adopted by the present Board of Directors, and eleetion 
held by letter ballot from names proposed by the Nominat- 


ing Committee appointed by the president and consisting 


of Mr. Casper H. Rowe, Mr. George Puchta and Mr. 
Robert Taft. 
Brig. Gen. C. L’H. Ruggles, Assistant Chief of Ord- 


nance, the speaker of the evening, was then introduced. 
His address on Industrial Preparedness, which elaborated 
the necessity for industrial war planning and the require- 


ments of faetory war plans, was enthusiastically re- 


ceived. 
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Spark Photography Applied to 


Small 


Arms 


By 


Philip P. Quayle 


LTHOUGH originated nearly half a century ago 
spark photography has not commended itself to the 
ballistician or to the designer of small arms to any 

great extent. This is undoubtedly due in part to the 
more or less unsatisfactory methods of triggering the 
photographie spark previously employed and to the fact 
that the 
not been 


so-ealled practical applications have hitherto 


sufficiently discussed and emphasized. 





Fig. 1. Photograph of the muzzle of the Springfield Rifle 
taken just after the cartridge has been fired and before the 
bullet emerged from the muzzle. The heavy dark circle is a 
sound wave and the leakage gases are shown just in front 
of the muzzle. 


No claim is intended that spark photography is the 
panacea for all the ills to which fire arms are heir. Its 
provinee is rather to furnish the X-ray plate for the diag- 
nosis and after the operation to test the correctness of 
the analysis. 

In this connection it may be mentioned that certain 
problems of the exterior ballisties of small arms will prob- 
ably be solved, if solved at all, only when accurate obser- 


They 


are not likely to admit of solution solely from observa- 


vation of the phenomena themselves are available. 


tions on the effects which these phenomena produce. 
For instanee a shot pattern tells something of the dis- 
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tribution of the shot pellets around the mean trajectory, 
but it does not tell anything about the speed along the 
trajectory. Obviously the investigation of this latter 
phase of the problem will be facilitated if photographs 
showing the distribution of the shot along the trajectory 
For this and similar prob- 
spark form here presented 
is particularly applicable and worthy of some thought. 


at any instant are available. 


lems photography in the 





This print represents a slightly later stage than 
The sound wave is enlarged and the leakage 
The bullet has not yet emerged 


Fig. 2. 
that of Fig. 1. 
gases are in greater volume. 
from the muzzle, 


Space is not available for a description of the appa- 
ratus involved in taking spark photographs of the type 
here considered. It has, however, already been deseribed! 
and the present paper is concerned only in presenting 


briefly a few of the applications of the principle involved. 


Acceleration of Projectiles After Leaving Muzzle 

There is, perhaps, no question in the realm of ballistics 
of small arms upon which there has been so great a di- 
versity of opinion as that of acceleration of a projectile 
after leaving the muzzle. 


i1Bureau of Standards Scientific Paper No. 508. 
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In 1897 Lieut. B. W. Dunn,? Ordnance Department, 
United States Army, said on this subject: 


‘*Small-arm bullets should be considered as having 
their maximum velocities at points from 20 to 30 feet 
in advance of muzzle. They should gain in velocity 

5 8 over this distance, for the bullet is enveloped in gases 
moving in the same direction and with higher velocity. 
The velocity of the light gases is soon reduced by at- 
mospherie resistance, and the bullet on passing out 
of the gaseous envelope encounters a volume of air 
of abnormal density. This volume of air, on account 
of the forward motion imparted to it by powder gases, 
does not at once retard the bullet in proportion to 
its density; but when firing takes place in a closed 
gallery with the last target near end of gallery, it is 
evident that the bullet must meet abnormal atmos- 
pheric resistance while moving over the last one or 


two target intervals.’’ 





Pig. 3. The stage of gas leakage is now nearly over. At 
the base of the bullet some of the gases of the propelling 
charge are beginning to escape. 








Fig. 5. The bullet is now a little more than 114 inches 
out of the muzzle, as measured on the plate and is still 
being accelerated. The speed of the powder gases still ex- 
ceeds that of the bullet by an amount which is greater than 
the speed of sound in them as evidenced by the sound wave 
of reverse shape seen just at the base of the bullet. 


This opinion was quoted by John W. Hicks in his book 
The Theory of the Rifle and Rifle Shooting as recently as 
1919, and no refutation of the views expressed has been 
found in literature. On the other hand, the photographs 


here presented of the region in front of the muzzzle of a 





ealiber .30 Springfield rifle show beyond any reasonable 
doubt that the service projectile used ceases to be acceler 
ated within a foot of the muzzle 


Pig. 4. The bullet is now out and the escape of the gases 
of the propelling charge has started a second heavy sound 
Wave. Since the gases are being defiected by the bullet it is 2Journal of the United States Artillery, 8, pp 1-18 
of course still being accelerated by them. July, 1897. 
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While the projectile is in 
the namediate vicinity of 
the muzzle it is subjeet to 
an aecelerating foree due to 
the outrushing gases of the 
propelling charge. In Fig. 
4 it will be seen that the 
projectile is clear of the 
muzzle and the propelling 
gases are blasting against 
the base. Sinee the gases 
are being deflected by the 
projectile it is, of course, 
being accelerated by them. 
Fig. 5 shows the projectile 
approximately 1144 inches 
in front of the muzzle. It 
is overtaking the gases 
which have emerged in ad- 


vance of it. Just behind 


the base is a compressional > © 
wave which is due to the 
fact that the gases are moving forward with respect to 
the projectile at a speed which exceeds that of sound in 
the gas medium involved. The actual speed of the gases 
at this moment is, therefore, somewhat greater than the 
sum of the speed of the projectile and the speed of seund 
in the medium. 
Fig. 6 shows the projectile 4 inches in front of the muzzle. 


The projectile is still being accelerated. 


The compressional wave in front of the base is still visi- 
ble and indicates that the projectile is not yet clear of the 
accelerating effect of the outrushing gases. 

Fig. 7 does .not show the muzzle, but measurements 
made at the time the photograph was taken show that 
the center of the plate was 11 inches in advance of the 
muzzle. This photograph shows that the projectile has 
outdistaneed all other effects e180 
of the discharge and that 
it will (with the possible 
exception of a few stray 
powder particles) never be 
overtaken by any blast et- 
feets. The projectile is al- 
ready moving through the 
normal atmosphere and is, 
therefore, subject to the re- 
tarding forees considered 
in exterior ballisties. At 
this stage and later there is 
no compressional  disturb- 
ance in advance of the 
sound wave M except that 
which is due to the projee- 
tile itself. The powder par- 
ticles which have head and 
base waves and turbulent 
wakes similar in all re- 


spects to those of the pro- 


Pig. 7. 





The bullet is now obscured in the gases of the 
blast but probably is not now accelerated. 





The muzzle of the rifle does not show in ths print 


VoL. VI, No. 34. 


It is well to keep in mind 
that in order to accelerate 
the projectile when outside 
them- 


selves must move at speeds 


the gun the gases 
higher than that of the pro- 
jectile. In the ease of the 
service rifle this is approx- 
imately 2,700 feet per see- 
ond. However, gases of the 
propelling charge moving 
at a speed slightly less than 
2,700 feet per second, al- 
though unable to accelerate 
the projectile, are still ea- 
pable of producing econsid- 
erable disturbanee as is evi- 
dent by the swirling sand, 
firing 


ete.. when over a 


parapet. It is, therefore, 
not surprising that the 
blast should have been sup- 


posed to have a far greater effect than it really has. 


Gas Leakage 
The effectiveness with which a projectile seals the gases 
which drive it through the barrel is an important econ- 
sideration in interior ballisties. 
Sinee the first introduction of firearms, a leakage of the 


gases of the propelling charge past the projectile has rep- 


Little 


done to reduce this loss in the ease of the 


resented a great waste of the available energy. 

could he 

smooth-bore and rifled muzzle loaders in use up to half 

a century ago. The projectile could not be made to fit 

the bore too snugly since the ball and its aecompanying 

wad could not then be forced down upon the powder 
charge; and when the size 
of the ball was so redueed 
as to make loading at the 
muzzle feasible, the fit was 
at best rather poor. 

With the introduction of 
the breech loader and fixed 
ammunition, the first real 
step towards reducing gas 
leakage was achieved. In 

eartridge 


these arms the 


fits nicely into a_ breech 
chamber, the forward end 
of which leads by a short 


cone to the lands and 





erooves of the rifling. In 
the ease of a lead bullet, 
the metal ‘is suddenly 
foreed into a rifled tube 
having a diameter (meas- 
ured between lands) slight- 


ly smaller than that of the 





jectile form an irrelevant 


exception to the above 


statement. 


hut measurements mde at th~ time indicat. that the muz le 


was 11 inch-s from the center of the rla‘e It vill te 
evident in this photogriph that the *ullet has now ontdi - 
tanced all of the blast effects and. since it has set up ‘ts 
normal head and base waves, is already s“bject to the re- 
tarding forces considered in exterior ballistics. 


projectile, so that the soft 
metal is foreed into the 


erooves, making a seal to 








Ind 
ate 
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which the older arms could never approximate. The im 
provement is, however, a relative one, sinee gas leakage 
is still present in the best arms of today, though, of 
course, on a greatly reduced seale. 


a: 











Fig. 8. 
state of formation of the gases behind the wave M. 


Photograph taken to determine the nature and 


Fig. 2 shows the gas leakage which accompanies the 


firing of a ealiber .30 Springfield rifle. The photograph 
was taken before the bullet emerged from the muzzle, and 
the dark mass of gas in front of the muzzle 
consists largely of powder gases which have 


The heavy black 


spherical wave which forms the envelope of 


leaked past the projectile. 


all other disturbances produced by the dis- 
charge originated with the unseatine of the 
bullet from the eartridge ease. The resultant 
pulse or compression wave passed down the 
rifle tube and traveled outward from. the 
muzzle. 

It would be exceedingly interesting in this 
connection to obtain a photographie compari- 
son of the gas leakage of bullets using the 
eupro-nickel jacket with those using the so 
ealled gilding metal. 

The rate of leakage in new and worn bar 
rels for the same lot of cartridges eould easily 


be demonstrated. 


Sound-Wave Phenomena and Gas Motion at 
the Muzzle of Small Arms 
Figs. 7 and 8 show that the head wave of 


Fig. 9. 


the projectile does not extend into the region wad and 


behind the wave M and other photographs not 
here reproduced in which the projectile is just pene- 
trating the wave M show the same phenomena. From this 
it follows that the speed of the projectile relative to the 
gas, in this region, is less than the speed of sound in the 
gas, for otherwise a head and base wave would be formed. 
It, therefore, follows that the gases behind this wave are 
moving forward at considerable speed or that the speed 
of sound in this medium is quite high or that a combi- 


nation of these eonditions exists. 


Photograph of shot charge 4 feet from muzzle. 
base wads still in place. 


If the absence of the head wave, above mentioned, is 
due to the forward motion of the gases inside the wave 
M a stationary projectile set up in this region should 
show a head wave pointing in the direction from which 
the gases are coming, providing that their speed is above 
that of sound in the medium. However, the actual ex 
periment, the result of which is shown in Fig. 8, showed 
no such wave at the nose of the stationary projectile and 
therefore G, the speed of the gases is less than Sq, the 
speed of sound in them. However, when this fixed pro 
jectile pierced the wave M it started an ordinary sound 
wave S, which at the moment it was photographed had 
attained a diameter (as measured on the plate) of 1.44 
inches. We may assume that the center of this wave was 
originally at the point of the bullet, but a pair of com 
passes will show that its center is now displaced about 
0.38 inch, and that it is practically undistorted. This ab 
senee of distortion of the spherical wave while its center 
has been moved 0.38 inch indicates reasonably uniform 
motion of the medium in which it is propagated. Further- 
more, if the gases inside the wave M were moving for 
ward with the speed of sound in the medium then the 
portion of the spherical sound wave nearest the muzzle 
could not move from the point of the projectile at which 
it started. If on the other hand, the gases were station- 
ary the wave would expand, keeping the point of the pro- 
jectile as a center. The actual ease is somewhere between 
these two. While the sound wave has moved out until 


its radius is approximately 0.72 inch, it has been moved 





The top shot 


forward as a whole 0.38 inch; hence the forward speed 
of the gases must be 0.38/0.72, or 0.53 that of the speed 
of sound in the gases. 

The approximate ratio of the speed of sound inside the 
wave M to that of the wave itself may be obtained by 
considering the evidence regarding their relative .motion. 
Fig. 8 shows that during the time required for the wave 
M to move from the point of the fixed projectile out to 


its present position, a distance of about 0.75 inch, the 
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Pig. 10. 


Shot charge 314 feet from muzzle and beginning to disintegrate. 





Pig. 11. Shot string 12 feet from muzzle. 


The Shattered top shot wad is seen just at the rear of the shot string. One 


of the base wads is seen about 5 inches back from the top shot wad. 





Pig. 12. Shot string 1814 feet from the muzzle. 


small spherical wave generated by the impact of M on 
the fixed projectile has developed a radius of 0.72 inch. 
Hence, it would appear that the speed of sound inside 
the wave M is about equal to that of the wave M itself 
at the instant represented in this figure. We had pre- 
viously concluded that the speed of the gases themselves 
at the instant represented by the photograph was ap- 
proximately half the speed of sound in the medium. 
From the relative positions of the moving projectile 
and wave M it follows that the average speed of the 
projectile is slightly greater than that of the wave M, 
assuming that the base of the projectile and the wave 
left. the muzzle at very nearly the same time. If we also 


One of the base wads is seen at the extreme rear of the shot string. 


assume that the speed of the wave M has not increased, 
then since we know that the speed of the bullet was in- 
creased somewhat above its mean speed, it follows that 
the present speed P of the bullet is greater than the pres- 
ent speed W of the wave. Hence, the speed of the gases 
is something less than half as large as that of the pro- 
jectile, and the speed of sound in these gases is some- 
thing comparable with that of the projectile. 

If in Fig. 8 we let P = speed of projectile; W = speed 
of the wave M; G 
M; SA 
sound in gases immediately behind M. 


speed of gases immediately behind 


speed of sound in free air; Sc speed of 
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Fig. 13. Shot string 25 feet from muzzle. 


The arguments just presented may be summarized as 


follows: 


= 4 SG (1) 
Sg =W (2) 
P>W (3) 


The condition that no head wave shall exist behind the 


wave M is- 


Some of the slower moving bullets have now dropped back towards the rear. 


Shot Shells 
It has long been the custom to rate shot shells accord- 
ing to the percentage of the shot pellets which fall inside 
a 30-inch circle at a given range. 
The purpose of this section of the paper is to show 
that the above method is inconclusive from some stand- 
points and to suggest means of obtaining additional in- 


formation along these lines. 


P—G< So (4) By the standard above referred to a shell which gave 
or in view of (1) and (2) a pattern of 75 per cent might be considered good and 
P ¢ 32W 5) one giving a pattern of 50 per cent might be considered 
< 1/6 (oD ° > 
very poor. However, pattern alone is not an all suffi- 
But it was found from the 9 cient test inasmuch as no ac- 
relative positions of the wave 4 eount has been taken of the 
" ° ° re] ° ; 99 ° 
front M and the projectile , so-called ‘‘stringing’’ or dis- 
s . I J N Long: Fu Ano/ Dispe rs/or ye ‘ ke * 
that P is only slightly greater 30 tribution of the shot along the 
5 pit ge : -& Muzzle Distonce ‘ 
than W, which is broadly rep- C trajectory. In some eases the 
, : arve ae : : 
resented by equation (3). It, ~ stringing of the shot is not a 
. . : 9 25 © : : : . 
therefore, follows that condi- N serious matter in so far as it 
, - ° “ ~ . 
tion (5) is satisfied, and the ‘Q affects pattern alone. A case 
absence of the head wave in 8 20 in point oceurs when the tar- 
the region behind M is ae- ‘ get is moving almost directly 
counted for. x away from the gun and has 
Where the head and base o> only a very smal] speed across 
waves of the projectile begin $ the trajectory. However, in 
on the wave M, the intersee- % the ease of a goose flying di- 
. , 10 
tions of the waves represent a e rectly across the trajectory 
singular points in the medium % ° at a speed of 90 miles per 
. ° . 
where the pressures and densi- we hour, then a shot string 30 
ties undergo more or less ® feet long moving at an aver- 
abrupt changes. It is to be q age speed of 900 feet per sec- 
expected that such points will Y) ; ond would require 0.033 see- 
Oo SF 4/0 1S 20 a5 30 ; ° ° 
onds to pass a given point, in 


become the origin of a wave 
disturbanee. As the interseec- 


tions of the head and base Pig. 14. 


waves with the wave M ex- 
pand into larger cireles with the progress of the projec- 
tile these points of wave origin change their position on 
the wave M. 
waves resulting from sueh moving line sources the exist- 


By plotting according to Huyghens, the 


ence of the wave front CC is satisfactorily accounted for. 

The apparent straightening out of the wave M in the 
region between the head and base waves of the projectile 
is not real, but due to distortion in projecting upon the 
plate the intersection of the conical sound wave from the 
projectile with the wave M from the muzzle. In analyz- 


ing spark photographs of the type here discussed the 


fact that the projection is not orthographie must always 


be kept in mind. 


DistTence from Muzzle in Fees 


which time the goose would 
Curve illustrating the stringing of the shot move nearly 4.4 feet to one 

charge at various distances from the muzzle. ‘ > ° 
side of the trajectory. Hence 


even if the shot had been perfectly aimed and the head 
pellet of the shot string had struck the goose just as it 
crossed the trajectory, nevertheless a good portion of the 
pellets would never strike the target. 

In so far as the patterns themselves are concerned the 
shell having a 75 per cent pattern may also have a string 
30 feet long and the one having a pattern of only 50 


as 


per cent may have had a relatively short string in 
much as uniform distribution about the mean trajectory 
of the target does not at all necessitate uniform speed of 
the shot pellets along the trajectory. 

Consequently in order to investigate the exterior ballis 


tics of a shot charge more fully it is necessary to have 
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Pig. 10. Shot charge 31, feet from muzzle and beginning to disintegrate. 





Fig. 11. Shot string 12 feet from muzzle. The Shattered top shot wad is seen just at the rear of the shot string. One 
of the base wads is seen about 5 inches back from the top shot wad. 





Fig. 12. Shot string 1814 feet from the muzzle. One of the base wads is seen at the extreme rear of the shot string. 


small spherical wave generated by the impact of M on 
the fixed projectile has developed a radius of 0.72 inch. 
Hence, it would appear that the speed of sound inside 
the wave M is about equal to that of the wave M itself 
at the instant represented in this figure. We had pre- 
viously concluded that the speed of the gases themselves 
at the instant represented by the photograph was ap- 
proximately half the speed of sound in the medium. 
From the relative positions of the moving projectile 
and wave M it follows that the average speed of the 
projectile is slightly greater than that of the wave M, 
assuming that the base of the projectile and tle wave 
left. the muzzle at very nearly the same time. If we also 


assume that the speed of the wave M has not increased, 
then since we know that the speed of the bullet was in- 
creased somewhat above its mean speed, it follows that 
the present speed P of the bullet is greater than the pres- 
ent speed W of the wave. Hence, the speed of the gases 
is something less than half as large as that of the pro- 
jectile, and the speed of sound in these gases is some- 
thing comparable with that of the projectile. 

If in Fig. 8 we let P = speed of projectile; W = speed 
of the wave M; G speed of gases immediately behind 
M; Sa = speed of sound in free air; SG = speed of 


sound in gases immediately behind M. 





—— bade 
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Pig. 13. Shot string 25 feet from muzzle. Some of the 


The arguments just presented may be summarized as 


follows: 


G = 4 Sc (1) 
Sc = W (2) 
P>W (3) 


The condition that no head wave shall exist behind the 


wave M is- 


slower moving bullets have now dropped back towards the rear. 


Shot Shells 
It has long been the custom to rate shot shells acecord- 
ing to the percentage of the shot pellets which fall inside 
a 30-inch circle at a given range. 
The purpose of this section of the paper is to show 
that the above method is inconclusive from some stand- 
points and to suggest means of obtaining additional in- 


formation along these lines. 


P—G< S& (4) By the standard above referred to a shell which gave 

or in view of (1) and (2) a pattern of 75 per cent might be considered good and 

Pe 3/2W (5) one giving a pattern of 50 per cent might be considered 

very poor. However, pattern alone is not an all suffi- 

But it was found from the 4 cient test inasmuch as no ac- 
relative positions of the wave x eount has been taken of the 
front M and the projectile N hacia titel Diesen so-called ‘‘stringing’’ or dis- 
that P is only slightly greater P 3o ae a eee tribution of the shot along the 
than W, which is broadly rep- 7 trajectory. In some eases the 
resented by equation (3). It, e Carve stringing of the shot is not a 
therefore, follows that condi- £ vad - serious matter in so far as it 
tion (5) is satisfied, and the Q affects pattern alone. A case 
absence of the head wave in 8 20 in point oceurs when the tar- 
the region behind M is ae- PM get is moving almost directly 
counted for. x away from the gun and has 
Where the head and base po only a very small speed across 
waves of the projectile begin $ the trajectory. However, in 
on the wave M, the intersec- % the ease of a goose flying di- 
tions of the waves represent 5 - ° rectly across the trajectory 
singular points in the medium ~% ° at a speed of 90 miles per 
where the pressures and densi- > s hour, then a shot string 30 
ties undergo more or less ° feet long moving at an aver- 
abrupt changes. It is to be N age speed of 900 feet per sec- 
expected that such points will ”%) ond would require 0.033 sec- 
become the origin of a wave ys al “al a wad 30  onds to pass a given point, in 
disturbance. As the intersee- Distence from Muzzle in Fee7 which time the goose would 
tions of the head and base Pig. 14. Curve illustrating the stringing of the shot move nearly 4.4 feet to one 
tenes Gtk the eae UE charge at various distances from the muzzle. side of tha trajectory. Wenes 


pand into larger circles with the progress of the projec- 
tile these points of wave origin change their position on 
the M. By plotting according to Huyghens, the 


waves resulting from sueh moving line sources the exist- 


wave 


ence of the wave front CC is satisfactorily accounted for. 

The apparent straightening out of the wave M in the 
region between the head and base waves of the projectile 
is not real, but due to distortion in projecting upon the 
plate the intersection of the conical sound wave from the 
projectile with the wave M from the muzzle. In analyz- 
ing spark photographs of the type here discussed the 
fact that the projection is not orthographie must always 


be kept in mind. 


even if the shot had been perfectly aimed and the head 
pellet of the shot string had struck the goose just as it 
crossed the trajectory, nevertheless a good portion of the 
pellets would never strike the target. 

In so far as the patterns themselves are concerned the 
shell having a 75 per cent pattern may also have a string 
30 feet long and the one having a pattern of only 50 
per cent may have had a relatively short string in as 
much as uniform distribution about the mean trajectory 
of the target does not at all necessitate uniform speed of 
the shot pellets along the trajectory. 

Consequently in order to investigate the exterior ballis 
a shot charge more fully it is necessary to have 


ties oO 
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some means of determining the length of the string as 


well as the pattern. 

The ordinary types of high speed moving picture cam- 
eras are of little or no use in connection with the phe- 
nomena under consideration in as much as the reduction 
is on such a seale that small objects are not reproduced, 
and of course the gases and sound waves would not show 
at all. 

However, spark photography of the type considered 
here is admirably suited to investigations of this ehar- 
acter. 

With the present apparatus shot strings 4 feet in length 
have been photographed and the system could easily be 
extended to any reasonable length depending only upon 
the dimensions of the film available. 

Fig. 9 shows a shot charge the base of which is about 
314 inches out of the muzzle. The shot has not loosened 
up appreciably as yet and the wads are still in place. 

Fig. 10 shows the shot charge and wads 3 feet 5 inches 
out from the muzzle. The base wads are beginning to 
separate from the shot charge. The parabolie curve just 
ahead of the foremost shot is a sound wave generated 
by the shot pellets which are moving at a speed some- 
what greater than that of sound. There is a great mass 
of detail in these prints which will necessitate consid- 
erable study. 

Fig. 11. Shot charge 12 feet from muzzle. 
eard wad is seen at the rear of the shot string and was 
shattered by the shot pellets overtaking it. One of the 
base wads is seen about 314 inches back from the shat- 


The front 


tered card wad. 

Fig. 12. Shot string 18% feet from the muzzle. The 
stringing of the shot is now more evident and from the 
relative slopes of the sound waves it will be seen that 
some of the shot pellets at the rear are moving at com- 
paratively very slow speeds, A base wad is seen about 
9 inches back from the rearmost shot pellet. 

Fig. 13. 


definite groups. 


The shot in this print are divided into two 


The Tredegar 


[ N view of the great amount of interest elicited by Dr. 

Bruce's article, “Economie Factors in the Manufacture of 
Confederate Ordnance,” the concluding part of which ap- 
pears in this issue of ArMy ORDNANCE, it should not be 
amiss to say something of the status of the 
Tredegar Iron Works, Richmond, Va. The activities of 
that company since the Civil War are necessarily not 
recounted by Dr. Bruce since her theme deals with the 
period of the War for Southern Independence only. 

The Tredegar Iron Works today is one of the few plants 


in the United States having equipment installed for the 


present 


production of ordnance matériel. It is now in its nine- 
tieth year of ordnance manufacture, having recently com- 
pleted an order for large caliber target projectiles for the 
Army and shortly before an order for 14-inch target pro- 
jectiles for the Navy. The principal manufactures of the 
company are, however, commercial, and consist of the 
usual products of the rolling mill and foundry as well as 
a large output of horseshoes and railroad spikes. The 
plant comprises an unique position in that it is operated 





The phenomena here represented are too complex and 
at the present time are too imperfectly understood to 
warrant drawing very definite conclusions in regard to 
them. However, it seems likely that, judging from the 
wave slopes, the speed of the shot pellets in the rear 
group is just barely above the speed of sound, 1100 feet 
per second approximately, and that some of them because 
of the absence of any wave have speeds lower than this. 
However, in the first group those at the head of the 
shot string exhibit a considerable variation in speed. In 
fact, some of the shot pellets at the rear of the first 
group are apparently moving at speeds higher than those 
further forward, and hence must soon overtake at least 
a portion of the slower moving pellets. Collisions thus 
produced must vastly perturb the trajectories of the shot 
pellets involved. There is a great mass of detail on the 
films which does not reproduce well on the prints, and 
this is inereasingly true of the reproduction from these 
prints. 

As has been said earlier in this paper there is no evi- 
dence in a shot pattern itself which tells anything about 
the length of the shot string inasmuch as uniform dis- 
iribution about the mean trajectory of the pattern, of 
say 2/3 of the shot, does not at all necessitate uniform 
speeds of the shot pellets along the trajectory. 
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Iron Works 


entirely by waterpower from the James River, and is 
thus independent of coal supply for power. 

During the World War, at the request of the War and 
Navy Departments, the munitions produets of the Tredegar 
Iron Works were confined largely to target and proof 
projectiles ranging in size from 3 to 16 inches. The 
President of the Company is Mr. Archer Anderson, Jr., 
vrandson of the founder, Gen. Joseph R. Anderson, whose 
remarkable personal and executive qualities are so fas- 
cinatingly depicted by Dr. Bruce. 

ARMY ORDNANCE hopes to present from time to time 
similar historical articles descriptive of the many indus- 
trial organizations of the country which figured largely 
in ordnance performance of the past and present. In so 
doing it believes that it will aid materially in the cause 
of industrial preparedness by spreading upon the record 
the experiences and accomplishments of institutions and 
men who supplied the sinews of war but who, being far 
removed from the din of battle, were not accorded the 


heroie role they justly deserve. 






























conomic F actors in the Manufacture 


of Confederate Ordnance 
Part Il. 


Kathleen Bruce, Ph. D. 


ET us now trace the problems which the iron master 
The 


the Tredegar 


dauntlessly met to accomplish his great work. 
mighty thrust 
Works turned 


tury 


responsibility upon 


them by 1863 from a mid-nineteenth cen- 
factory, producing finished iron produets, into a 
widely ramifying self-sufficing business. 

A stampede of workmen having been quelled in the 
spring it was during the construction of the Merrimac- 
Virginia that Anderson first seriously wrestled with the evil 
angels of Southern war industry—lack of mechanics and 
which flourishing factories at Rich- 


materials overcame 


mond and sat within the Tredegar gates during the four 
perilous years. 
The 


exempt munition workers from army service, but only the 


Convention and the governor of Virginia might 


Confederate Government could discharge or detail enlisted 
men. Almost every iron concern in Richmond was forced 
to ask the 
Anderson in dire need of pig iron was obliged to appeal 


Administration to return their mechanies, and 


also for the mountain founders, whose furnaces stripped of 
The 


men for 


labor by the call to arms were Iving ominously idle. 
War Department 


Anderson, but the Government’s own works, which Gorgas 


detailed or even discharged 
had whipped into motion now constituted serious rivals in 
the demand for labor. Early in September the Irish force 
at the Tredegar went on strike and threatened to go over 
in a body to the neighboring armory where they claimed 
they would receive higher pay. It might be thought that 
gaps eould be filled by slaves, since it had been demon 
strated for twenty years at the Tredegar that negroes could 
work successfully in iron. Pig iron furnaces during the 
war were successfully run by colored hands superintended 
by a few skilled white men, and Tredegar records for 18653 
and 1864 show that several hundred slaves were employed 
in the Tredegar mills and shops at Riehmond, but during 
the war an adequate number of negroes became as difficult 
to secure as white men. Nevertheless the Terdegar payroll 
for October, 1861, was as great as that of any in the previ- 
ous history of the works. 

The lack of 


seemed more menacing than the need of hands. Cut off 


materials in September, 1861, probably 


from Northern and foreign pig iron, masters of Virginian 


mills were obliged to seek their raw material from such 
neighboring chareoal furnaces as had survived the eut 
throat competition of the Pennsylvania anthracite industry. 
Thus prices soared, while demand also woefully curtailed 
Having made 


the supply. Still Anderson was optimistie. 
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all the contracts for Virginian iron that he could get, and 
secure of Richmond coal, he turned to the South and near 
West for copper and additional iron. Beginning in August, 
he contracted for large amounts of pig iron in Georgia, 
mines in 


Alabama, and Tennessee, and for copper from 


Polk county, Tennessee. With adequate railroad facilities, 
his optimism might have been justified, but that the rich 
border fields were available merely for local use was swiftly 
demonstrated. Not only did freight rates rival the price 
of the pig iron, it was uncertain whether the metal, after 
it started, would ever reach Virginia or even Georgia. 
Sometime before Christmas most of it was dumped in the 
Tredegar vards, but not before the delay had foreed Ander- 
son to try another policy. 

On the strength of a fresh contract with the War and 
Navy Departments for cannon, shot, shell, bolt, bar, rod, 
plate, and boiler iron to the amount of two million dollars 
a year to run for two years from January 1, 1862, Ander- 
son without curtailing his production, which had risen to a 
point demanding 15,000 tons of pig iron and 75,000 tons of 
coal the year, began to tear down buildings and to recon- 
struct the works on a larger scale. It was imperative that 
he should be able to count upon receiving at stated periods 
stipulated amounts of pig iron; by a hereulean effort he 
succeeded in stimulating Virginian founders to set in blast 
furnaces which had been idle for a decade. From this date, 
however, prices leaped forward leaving many furnace men 
powerless to cope with the abnormal conditions of labor, 
In April, 1862, the 


Confederate Government fixed the price of pig iron at fifty 


supplies, transportation, and finanee. 
dollars the ton. Founders broke their contracts, and it was 
plain that if the Tredegar works were to continue to fur- 
nish nearly all the heavy guns manufactured in the Con- 
federacy until the shops rising at Selma could supplement 
them in 1863, some one must devise a new policy. 

Since the burden lay on the Government which had fixed 
the price and wanted iron, the Secretary of War now pro- 
posed to Anderson that he include in his operations the 
manufacture of pig metal. Reluctantly Anderson agreed 
to make pig iron provided the Government would pur- 
chase and equip the furnaces. The Government refused, 
but with strong faith in the ability and the patriotism of 
the ironmaster proposed to advance him $300,000 to be used 
to lease and purehase furnaces and equipment. From 
Anderson’s point of view to accept this proposal to run 
these furnaces as auxiliaries to the main works at Rich- 


mond was to take over an almost unbearable burden of 
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labor, supplies, and transportation. On April 29, i862, 
J. R. Anderson and Company signed the contract with 
the Government. 

It is even more important to note that the administra- 
tion agreed to transfer to the Tredegar Works as far as 
might be necessary to comply with Anderson’s obligations 
to the Government, pig iron for which the War and Navy 
Departments had contracted from other sources; to cause 
such men to be detailed from the army as might be neces- 
sary to carry on Anderson’s operations; and from time to 
time so to adjust prices as to enable him and his partners 


great a cargo as it brought down, since every ounce of food 
and clothing consumed at the mines and all but one of the 
furnaces had to be recruited from the main works at 
Richmond. 

Special agents were sent through eastern Virginia and 
even into North Carolina to hire negroes to work at the 
furnaces, but found almost none for hire; and in the latter 
part of the summer of 1862 Anderson for the first time in 
the history of the Tredegar Works contracted with the 
Governor of Virginia for negro convict labor. The scheme 
proved so practicable that in January and March, 1863, the 





to continue the business. Thus did the Tredegar Iron 
Works influence Confederate industrial policy. 

In the autumn a contract followed in which the two 
Secretaries bound their Departments to increase to $500,000 
the $300,000 already promised. This was to enable Ander- 
son on the April term to buy coal mines and more blast 
furnaces. Forced thus by a determined War Administra- 
tion to extend beyond what Anderson considered his legi- 
timate field, the Tredegar Works began to assume some of 
the characteristics of a great modern business. 

The subsidiary iron works, now acquired, lay nearly two 
hundred miles from the main plant, and were grouped in 
three separate areas—in the Shenandoah Valley; in Rock- 
bridge, a more southerly county of the Great Valley, where 
Buchanan, the terminus of the James River and Kanawha 
Canal served as a shipping point; and in Botetourt and 
Allegheny counties on the edge of the trans-Allegheny. 
Through agents established at Pattonsburg opposite Buch- 
anan, at Edinburg in Shenandoah county, and at Staunton, 
iron came down from the furnaces to the main works. 
But here again Anderson had to venture into an alien field. 
Inadequate canal boat service forced him into obtaining a 
Tredegar fleet of nine large boats and many smaller craft. 

The boats created an active separate business, each was 
drawn by strong mules, and each, as if it had been a sea- 
going vessel, had to be manned by a licensed captain and 
a erew of three negro men who must be fed. Forage for 
the mules also had to be provided; tolls and dockage paid 
to canal officers; and bills-of-lading made out for every 
pound of iron or bushel of coal brought from furnaces 
and mines, and for every article freighted up the canal. 
A boat traveling towards the mountains carried almost as 





: The Tredegar Iron Works, Richmond, 


ironmaster repeated or executed additional similar econ- 
tracts. 

In February, 1863, Anderson reported a force of about 
2,500 men, whom he was obliged to feed and clothe, and 
500 head of cattle for which he must also provide, or the 
works must shut down. The prices of oznaburgs, of winter 
and summer “pants,” of caps and shoes, molasses and “hog 
meat,” hay and corn were not alien items in the Tredegar 
journals. But since the number of negroes employed now 
embraced over seven hundred, and since Anderson in these 
war years had to provide food at cost for all his white 
hands, the debit and eredit entries of food and clothing 
rival the entries of iron, and give the reader the sensation 
that he is studying a commissariat’s records. The ability 
of the ironmaster, his audacity, resource, and success were 
never more needed or more boldly shown than in the able 
manner in which he fed and clothed his foree and their 
thousands of dependents, when Confederate armies were 
half-naked and starving, not as is commonly believed from 
a paucity of food in the Confederacy, but from the in- 
ability of those in control to collect and distribute it. 

It is possible that the modesty which marked Anderson 
ail his life made him believe that his partners could carry 
the business through the war without him. Although forty- 
eight years old in 1861, he was full of vigor; in his youth 
he had grasped brilliantly the elements of the soldier’s 
voeation, and now he ardently longed to give not only his 
mind but his body to his country. Others saw, however, 
what he did not perceive: that no one could take his com- 
mand of the Tredegar, and General Lee, anxious lest the 
great iron mills and foundry of the Confederacy might 
break down, would not consent to sign the commission 
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appointing the ironmaster brigadier general in the Con- 
federate Army until Anderson promised that he would 
resign it should he find his presence needed at the Tredegar. 


On September 3, 1861, he received his commission and 
defenses of North 


Carolina; from Wilmingion he was removed in April, 1862, 


was sent to take charge of the eoast 


to command the operations of the Confederate Army at 
Fredericksburg, and in May he was secretly withdrawn 
with his troops to Richmond where he served with dis- 
tinction in some of the bloodiest battles in history, the 
so-called Seven Days Battles Around Richmond. Stunned 


Noxebe 


os 


se 
5 eeeinnemaniall 
ee ad allies 
} \ rte Ea Des he pe bee 
op eee rer 


ram ° Dae Ne A) 


Virginia, 1925. Viewed from the James River. 


by a blow upon the forehead and left unconscious on the 
field at Frazier’s Farm, he was brought ultimately into the 
city where upon his recovery he found that the Tredegar 
Works were growing as bloated as a bladder and might as 
Thus on July 15, 1862, fulfilling his 


promise, he submitted his resignation to General Lee who 


suddenly collapse. 


instantly aceepted it, upon which the ironmaster with new 
light on the Army’s needs went back to the Tredegar. 
Possibly every man in the works felt a quickening of spirit 
when he beheld the tall, commanding figure crossing the 
yard and learned that “the General” had returned per 
manently to the Tredegar. 

On reassuming command one of the ironmaster’s most 
strategie moves was to adventure for food outside of Vir- 
ginia, where now that it had become the bull’s-eye of the 
war provisions were scarcer and higher priced than in any 
other part of the Confederacy. In September, 1862, he sent 
over the mountains into the rich bluegrass region of Ken- 
tucky a vigilant agent who discovered there no less abun- 
dance than certain emissaries from a famine stricken ecoun- 
try once found in the fertile valley of the Nile. A thou- 
sand hogs were killed at the Tredegar that Christmas and 
hundred at the Sixty-eight 


were added to 


furnaces. 
the stock at one 


than eleven 


mules and 


more 
seven horses 
place or another. 

The successful mission to Kentueky known as “Adven- 
set a precedent for seeking food and 
In Tennessee, North Carolina, 


ture, Number One,” 
eattle outside of Virginia. 
South Carolina, Georgia, and Alabama between January 
and June, 1863, the Tredegar Works financed men who 
bought and stored in vast quantities from those flourish 
ing granaries corn, rice, bacon, and cotton, while they 
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watched the crippled railroads like hawks their prey in 
order to seize such rare opportunities as offered to get 
The 
which met between January and April, 1863, afforded 


their purchases to Richmond. railroad convention 
Anderson the oceasion to make the first of the agreements 
by which the Tredegar Works were pledged to Cuyler to 
furnish rolling stock to all railroads that would consent 
to transport in the journey towards Richmond the corn 
and other supplies which Tredegar agents might purchase. 
In such manner the Tredegar Works and the railroads 
eame to draw their sustenance largely from each other. 
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Although one agent carried with him to Tennessee and 


North Carolina an open sesame in the shape of gold and 
silver, Anderson’s chief currency up to January, 1864, 
that 
begun to find it almost impossible to pass it off for corn, 


was Confederate money. At date his men having 
he started shipping nails, spikes, and bar iron southward 
for them to use in barter. The Georgia farmers flocked to 
trade their bounteous harvest for these precious necessities, 
and exchange suddenly became normal. A bushel of corn 
valued at one dollar now changed hands for iron at five 
cents the pound: there existed no lack of grain for those 
who had the means wherewith to purchase it. By Decem- 
ber 20, 1864, in Georgia and South Carolina out of Sher- 
man’s track Anderson possessed storehouses crowded with 
a year’s provisions for which he had paid in iron. The 
only food problem that still challenged him was how to 
get his stores to Virginia, and that he accomplished as 
we shall see. 

It was as difficult to clothe and shoe twenty-five hundred 
Confederates and their dependents as it was to feed them. 
In order to produce cannon and to maintain the Tredegar 
laboratory, Anderson was compelled to turn shoemaker 
and to build and set in motion a tannery to provide leather 
for the shoes. At the end of 1863, the Tredegar accounts 
show that the tannery not only supplied the want of leather, 
but through its highly cherished subsidiary products, like 
wool and neat’s foot oil, it brought profit to the Tredegar. 

It was out of the ironmaster’s pressing need for cloth 
no longer to be procured within the Confederacy that there 
sprang another adventurous business, sueeessful enough to 
have developed widely had not Appomattox ended Con- 


federate activities. Beginning by buying cotton in driblets 
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to ship to Nassau on government steamers running out of 
Wilmington, Anderson ended by purchasing a disabled 
government boat, refitting her, loading her with cotton, and 
sending her out to Bermuda to bring back arms for the 
Government which insisted on maintaining a half interest 
in her, and cloth, oi!, and erucibles for the Tredegar. <A 
year later he bought a fourth interest in the Coquette, a 
veteran official blockade runner, purchased in England in 
1863. Loaded with Tredegar cotton, the Coquette made at 
least two suecessful trips to the friend!y islands before the 
evacuation of Richmond. Thus encouraged, Anderson ef- 
fected with the Administration a marine contract in which 
he and his partners agreed with Government aid to run a 


4 i 


piling. 


A Corner of the Old Gun FPoundry, Tredegar Iron Works. 


The crane, one of two of about 30 tons capacity, was erected in 1861 and 
is still used for occasional! service. August Krengle (center foreground) was 


in the service of the Tredegar Company for 58 years, 35 

general foundry foreman. 
regular line of at least three steamships to a foreign port. 
By February, 1865, he had bought two ships, the Marion 
and the Kenni/worth, and possibly a third the Margaret 
Denny. Thus from the summer of 1863, to buy cotton at 
the lowest possible price, store it, guard it from the enemy, 
transport it all over the South until it arrived at the port of 
shipment; move it by way of the islands to England, and 
finally sell it in Liverpool or London through members of 
the Tredegar firm, who now presided over a branch house 
at Liverpool, became as normal a part of the Tredegar 
routine as to mine coal and pig metal, and sell the finished 
iron product. 

Without coal for fuel and iron to puddle, there would 
have been no need for Anderson to secure labor to manu- 
facture ordnance, start a tannery, buy vast quantities of 
food and cotton, and become a shipowner, exporter and 
importer. In 1860, the Midlothian and the Clover Hill 
companies alone continued to raise coal on a large scale 
in the Richmond basin. After Chattanooga was lost and 
until the Nitre and Mining Bureau successfully stimulated 
production in the Egypt mines in North Carolina and cer- 
tain pits in Alabama, Richmond coal was almost the only 
coal in the Confederacy. Even in 1864, the Richmond field 
supplied the naval ordnance works at Charlotte, North 
Carolina, and uniting with the Egypt mines filled the needs 
of the naval stations in Georgia and the Carolinas. That 











the Richmond supply continued ample until war ended is 
due in no small measure to Anderson, who with all his 
other tasks found time to equip old mines with new ma- 
chinery manufactured for them at the Tredegar, hire man- 
agers, provide them with miners, purchase and man two 
additional canal boats, and defying the blockade, trium- 
phantly bring in articles necessary to mining. If there were 
shortages of coal at the Tredegar after January, 1863, they 
are not recorded in the extant letter-books where anxiety 
concerning sufficient pig iron, food, and other necessities 
Is constantly exhibited. 

There were difficulties, however, to be surmounted con 
cerning labor. There began early in December, 1862, the 
incipient movement of the later exodus 
of foreign workmen from the Con- 
federacy. Anderson raised wages and at 
the sane time appealed to the Govern 
ment to stop the exit; but departures con- 
tinued intermittently through January 
and February, and in March a_ small 
hurried flight took place. A number of 
men left for Selma where new mills were 
rising, some drifted into other Richmond 
shops, some went. to Georgia, but the 
majority seem to have erossed the 
frontier and departed from the Con- 
federacy. And vet neither Gettysburg 
nor Vicksburg had been fought; the 
South was still in high spirits, the North 
in gloom over Fredericksburg; the vie- 
tory of Chaneellorsville was imminent. 
The exit was undoubtedly due to the 
policy of the State Exeeutive, who 
ordered non-militant mechanics out of the 
country, and to the Confederate Govern- 
which he was ment which sought to enroll all aliens in 
ihe Conseription Bureau. When too 
late, the state and central government changed their policies. 

Even after the exodus, Anderson was employing over 
2,500 men in the spring of 1863. Though I cannot give 
the numbers enrolled at the Tredegar, it is possible that it 
reached eleven hundred, and that between two and three 
hundred or even more of these men were negro slaves. 
The ironmaster began the year with a capacity in the 
greatly extended works to consume twenty thousand tons 
of pig iron annually, and it is probable that with the ex- 
ception of certain specialists, like finishers of whom he 
never could secure enough although they were in the army, 
he had sufficient men. That the foree may have been 
adequate is due, however, to Anderson’s failure to secure 
all the pig iron promised him, and to the fire in May, 1863, 
which having started in the inflammable woolen mills of 
Crenshaw and Company, between the river and the canal, 
crossed swiftly a narrow space to the Tredegar, and before 
it eould be checked consumed the woolen mills and nearly 
the whole of the Tredegar foundry and its auxiliary shops. 
The disaster happened in the black week which brought the 
death of Stonewall Jackson. Ignoring misfortune, Anderson 
instantly set to work to rebuild the gun and wheel foundries 
and in two months the usual work was resumed in them. 
But the capacity of the foundry department had been re- 
stricted; many tools destroyed or disabled could only be re- 
placed by importations. There was as yet enough man power. 
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In January, 1863, Anderson expected the Tredegar to 
use twenty thousand tons of pig iron if he could get it 
during the year, and he apportioned it as follows: for 
2,500 tons, “which,” said he, “I 


cannon, propose to be 


intact under all circumstances.” For railroad supplies 
1,000 tons; for projectiles and other foundry work, for gun 
carriages and for plating gun boats the residue of 13,500 
tons. From the Tredegar furnaces and through private 
contracts, he counted on receiving a thousand tons a month, 
and the Government was pledged to furnish him, if pos 
sible, an equal number of tons. 

In 1863 the Tredegar 
produced nearly all the metal expected 


had 


furnish stipulated amounts now, as in 


founders at the distant furnaces 


from them, but 


outside men who contracted to 


the early ‘months of 1862 when Con- 


federate paper first began its dizzying 


deseent, ecaneelled their eontraets and 


sold 


During 


their metal in the market. 


1863 the Nitre and 


open 
Mining Bu 


rean and other Departments sent the 
Tredegar less than half the iron which 
they had bargained to contribute. Had 
there been abundant metal and me- 


chanics, the capacity of certain parts of 
the Tredegar machinery might have been 
increased indefinitely. It was this erying 
need of pig iron that impelled Anderson 


in January, 1864, to buy Mount Torry 


Furnace. 

The Government at Washington was 
well informed of the Tredegar Works at 
Richmond and of the Selma mills and 


foundries. It is doubtful whether it was 
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While Hunter and his cavalry were in the act of destroy 
ing these roots of the Tredegar Works it so happened that 
General Grant crossed James River and camped his arm) 


south of Richmond. This drew into the field from July first 


to the middle of October the battalions for the defense otf 
the capital including the Tredegar Battalion of nearly three 


hundred men. Still, work proceeded at the Tredegar ear 


ried on by several hundred negroes reinforced by ex-Fed 


erals and superintended by white experts exempt from 


service even in the battalions for home defense. There wa 


a serious shortage of pig iron, yet the Tredegar Gun 


Foundry book reveals nine guns cast in September, 1864, 


and the rolling mill sales reeord for September 662,599 





The Shell Foundry, Tredegar Iron Works. 


aware of > sts * furnaces ‘ke a : 

are f the nest of Turnace tucked Begun in April, 1917, this foundry made its first pour in August of that 

away in the Great Valley. Until 1864 year with a capacity of some 100 12-inch or larger caliber shell per day 
: : This unit recently completed an order for 12-inch shell for the Ordnance 


the region suffered only from the raids 
pany. Joseph 


of busy subordinates of the Confederate — .mploy of th« 


Quartermaster. Then, as if led by an 

inconstant fate which up till now had smiled on the Vir 
ginian furnaces, Major-General David Hunter, who entered 
the Valley of the Shenandoah with his mind obviously on 
cutting through the mountains to the Piedmont to destroy 
railroads, stumbled on four of the leading 


towns and 


Tredegar furnaces as well as upon several independent 


works from which Anderson drew iron, and burned them 
complacently in passing without grasping the significance 
of the blow. 

Possibly the ironmaster divined that the destruction of 
the furnaces had been due to accident and not to policy. 
He set hands to rebuilding the three more isolated works, 
while at Richmond he manufactured on an improved plan 
those parts of the furnace machinery which had to be re- 
newed. To secure a rebuilding fund he covenanted with 
the Nitre and Mining 


further evidence of his unconquerable spirit he obtained 


sureau to supply $150,000, and a- 


from the Nitre and Mining Bureau $150,000 to be used in 
Works: 


such a mill would augment the need of pig metal. When the 


building a rail and plate mill at the Tredegar 
war ended two of the three restored Tredegar furnaces now 
equipped with iron instead of wooden cylinders could make 
each two thousand tons the year instead of their former 


maximum annual blasts of cleven hundred tons respectively. 


Department marking the 
nusterer, Assistant 
company for 64 


service by the Tredegar Com- 
foreground), was in the 


90th year of ordnance 
Foreman (central 
years, 


pounds of iron and for October 353,751 pounds. By the 


time the Government returned the Battalion to the Works, 


pig iron was coming down the eanal from the furnaces 


which had eseaped the enemy’s attention, and production 
teeth of the 


Richmond became fairly 


in the menacing situation in Georgia and 


around normal until Christmas 
Eve when there arrived an order for one-half of the former 
battalion, extinet since its members had been recently in- 
corporated into the regular service, to repair immediately 
to the trenches. 

The complications of the Tredegar had been notably en 
hanced when in July, 1864, as part of a decisive change in 
policy, the Administration ceased to make Anderson regu- 
lar payments for completed work. Since 1863, the Govern- 
ment ordnance shops soundly established, continuing under 
clear-visioned management, and enjoying the powerful aid 
of Government precedence and impressment, had moved 
through their own momentum and blocked in ever increas 
ing measure the initiative of those private coneerns which 
because of their original strength the Administration had 
left to independent existence. The ironmaster through a 
careful system of barter and by going heavily into bank 
arranged to finance his business until the new year, but 


by December he was aware that beyond January first he 
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could not postpone a crisis in his pecuniary provisions 
unless the Government which continued to exact the utmost 
of him should help to shoulder the burden. Thus by a bold 
proposal that the Administration take over the whole 
Tredegar business from the manufacture of pig iron and 
the raising of coal to the production of cannon, and that 
he and his partners act henceforth as official agents, he 
startled the Administration into a realization of his pre- 
carious needs. The authorities emphatically refused the 
offer, but definitely promised to supply negroes at the 
furnaces stripped by the raiders, to forbid impressment of 
supplies at the furnaces, and to resume the policy practiced 
prior to July, 1864, of making regular payments for ord- 
nance received. 

Now with Grant sitting down before Petersburg, and 
Sherman celebrating Christmas in Savannah; with the 
Atlanta rolling mills and machine shops destroyed, and the 
railroads between the Goshen and the starving Caanan of 
the Confederacy mere scrap heaps of broken twisted rails; 
with transportation in the Upper South suspended by storm 
and freshet—one would hardly expect to find the Tredegar 
Iron Works pursuing the even tenor of their way. But 
December passed, and during January, February, and 
March the output of the works was no smaller than it 
had been for those months in 1864, for to be short of pig 
iron at midwinter was no new experience. Thus between 
New Year’s day and April first Anderson and his partners 
cast thirty-five heavy guns, completed nine chassis and 
twenty-four heavy gun carriages, large amounts of shot, 
shell, and shrapnel, sent wheels and axles to several rail- 
roads, and shipped bar, nails, and spikes everywhere in 
the Confederacy except into the lap of Sherman. And 
hardly six weeks before the end they experimented and 
succeeded in easting on a hollow core a twelve-inch iron 
gun of greater strength and hardness even than their iron 
Napoleon gun. 

But to carry on Anderson was obliged to procure money 
with which to hire from a thousand to fifteen hundred 
hands and to import certain supplies on which the con- 
tinuation of the business depended. His problem was how 
to get the money from the government which now owed 
the Tredegar Works nearly a million dollars. Luckily for 
the business the Navy Department was bound to have more 
armor plate, for which, ignoring old debts, Mallory now 
offered sterling, the only exchange, as it happened, that 
Anderson could use to purchase foreign commodities. The 
ironmaster accepted the order on the condition that the 
naval debt should be recast on a peace basis, and that the 
sterling offered for the new stock of armor plate be im- 
mediately paid on account to liquidate the debt. In this 
way he gained twenty-five hundred pounds, which he in- 
stantly sent to England for articles no longer produced 
in the Confederacy. 

Meanwhile he brovght to Virginia the food for which 
he had already paid; wrung from the chief of the railroad 
bureau probably $200,000 of the $400,000 due; secured 
smaller sums from some individual roads; contributed ma- 
terials to the rebuilding of the Central of Georgia Rail- 
road; spurred the Tredegar agent in Georgia to bridge the 
existing vacuum with wagon trains which brought food to 
Mayfield in Georgia, a point from whence it could still be 
transported northward; secured the promised $150,000 
from the Nitre and Mining Bureau, and though with fewer 





hands and a more limited supply of pig iron than in the 
early months of 1863, showed no more evidence of suspend- 
ing operations than he had in the weeks following Fred- 
ericksburg when Lee quietly confident camped in the Vir- 
ginia Piedmont and Jackson lived still his right arm. 

Until April 1, 1865, neat entries appear in the Tredegar 
journals and ledgers as if nothing untoward were im- 
minent. But at least four weeks earlier General Anderson 
knew that to the Confederacy the days of service of the 
Tredegar Works were numbered; and when early in March 
the removal of government stores from Richmond bespoke 
an approaching evacuation of the city, the Virginian 
deemed it necessary to learn from the War and Navy De- 
partments the probable fate of his works. Then between 
March seventh and eleventh there ensued a three-cornered 
correspondence which revealed three outstanding person- 
alities: Mallory uneconquerable but fiery beyond reason 
would burn the Tredegar before evacuation; Anderson and 
his partners should perform the task of destruction and 
the Confederate Government would repay them for their 
loss. Anderson and Gorgas, the best business minds in the 
Confederacy, although indomitable where there was an 
enemy to fight, saw that their work hung like a pendant 
on the political and military situation and that further 
resistance was futile. The faculties which had made them 
successful in their arduous undertakings now asserted them- 
selves; both men proiested against the destruction of prop- 
erty which though priceless to the Confederacy when the 
Southern Government ruled at Richmond would be useless 
to the bountifully equiped invader. They had fought the 
good fight. Statesmanlike they now sought to build for 
the future. 

The Tredegar Works were not destroyed. The ma- 
chinery in shops, foundry, and mills ceased to run on 
April third when the Confederates evacuated Richmond. 
In the following August under the same leadership they 
began a new epoch in the development of the iron industry 
in Virginia. In 1867 General Anderson organized the cor- 
poration known as the Tredegar Company, and with him 
as president the old works helped to build the southern 
half of the new nation. In due time the ironmaster and 
his associates resumed their place as trusted contractors 
of the Federal Government. They cast no more cannon— 
the iron gun passed with the Confederacy into history. 
But since 1865 in peace and war the works have supplied 
the departments of the new nation with shells and pro- 
jectiles, and they have entered foreign markets with Amer- 
ican competitors. Controlled by the descendants of 
Joseph Raid Anderson, they have maintained their indi- 
viduality and measured up to the standards of purity which 
the nationally suecessful and most conspicuous manu- 
facturer of the slavocracy set for his people. 

Yet however proud their course since 1865 and what- 
ever their fate, the dramatic climax in the history of the 
Tredegar Iron Works lies in the years between the election 
of Abraham Lincoln in 1860 and the evacuation of the Con- 
federate capital on April 3, 1865. Then in spirit and pur- 
pose and in size with the business of that day did they 
attain heroic proportions, and their faded records testify 
to the fearlessness, the integrity, and to the masterful 
intellect of the soldier ironmaster whe is representative in 


many ways of the best in a lost civilization. 
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Business Leaders Attend New York Meeting 
on Industrial Cooperation with 
War Department 


in 
the 


the significant pronouncements on 


preparedness 


N 
dustrial 
mobilization of industry for war have been in effeet, 


one ol most 


since present plans for 


Maj. Gen. * 2 G. Harbord, President ot the Radio Corpora 


tion of America, and one of the outstanding figures of the 


American Military Forces 
in the World War, praised 
the efforts which are now 


being made by American in 


dustry toward adequate na 


tional defense. Beeause ot 
his significant public ser 
vice, General Harbord is 
one ot the best equipped 


men of America to voice an 


opinion on this important 


His 


a happy keynote and should 


topic. address sounds 
be a source of pride both to 
American industry general 
ly and to the officers of the 
War 
charged 

ot 


industrially prepared. 


Department who are 


with the responsi 


bility keeping America 
(ien 
eral Harbord said: 


om My 


evening is a little unusual 


position here this 


thirty-four years in the 


regular army and thirty 


four months in business 


ak : ; Maj. 
the military subordinate ot 
these War Seeretaries as a 
retired officer of the Army; in a small way, one of the 


civilian taxpayers who helps to support their military estab 


As an old 


interested in the success of the military 


lishment. soldier, behind whom the shadows ar 


lengthening, T am 


side of their work—as a young business man, [ am equally 
interested in the industrial phase of it. [t is a very great 
pleasure, Mr. Seeretary Davis, to be one to welcome you 
here to an industrial gathering pledged to help you. You 


have a diffieult task in vour ¢reat offiee in following such 


aman as John W. Weeks. You will probably have to be a 
little better Secretary of War than he was, 


as good as the country believes him to have been. That 


vou have started well is shown in your choiee of your as 
sistant. Colonel MaeNider and T served in the same divi 
sion overseas, the wood old Seeond Division—of which we 
who belonged to it believe the world will never see a bet 
ter—and if he is halt eood : secretary as he was a 
soldier, the business men trying to assist in his task of pre 
paring for industrial mobilization in event of war, need 
have no fears for its sueeess. T invite vour attention, gen 





Gen. James G. Harbord, 


in order to he 


OF 5 


vreat difficulty 


tlemen, to the fact that these two modest young men, head 


ing our great War Department are each entitled to wear 


the Distinguished Service Cross granted only for ‘most 


extraordinary heroism in action.’ I doubt if there is 
another important governmental department in the world 
headed by two men with 

sueh a record. 
“The significant thing 
about this gathering this 


evening is that it should be 
held. No war eloud threat 
ens our country. This meet- 


ing is not inspired by war 


feeling. What we are 
practicing is the kind of 
peace patriotism which if 
carried to its log~ieal eon 


ruarantet 


clusion is the best 


against war. We are her 
because we are unable to 
subseribe to the belief that 

mere desire for peace will 
ever alone bring it. Nor 
his unpreparedness evel 
kept us out of war Wi 


spent twenty billions of dol 
lars and lost nearly a hun 
dred thousand lives for liv 
ing out that theory during 
the years preceding 1917. 


“Our problem of indus 


Retired, 
President, Radio Corporation of America. 


U. S. A., 
trial preparedness cannot be 
Mr. 


livoreed, Secretary, 


from the remainder of the National Defense. You will need 
au Dalaneed defense—for trained men without munitions. 
and munitions without trained men are equally helpless 


Five years ago our Congress approached the problem ot 


national defense with great patriotism and_ intelligence, 


and worked out the best scheme for it that our countrv has 


ever had. It included provision for both manpower, and 


the machinery for enlisting our great industrialists in the 
mobilization ol business, Five years have rone and out 
people are fast forgetting their interest in the last war 


and the possibility of the next one. 
“You, sir, have great patriotie as well as great political 
The 


x 


responsibilit in vour Ineh office tendeney crow 


str to economize at the ¢ of leoitimate 


Fe 


sroperly ly 


ie onver pense 
entel 


bhic 


funetions of the leral Government in order to 


activities that are vond tts jurisdiction. P 


Cong 
You 


national 


will hi 


in that direetion, and $ 


seeclns 10 


ows the of least resistanee. Lvs 


lin 


to maintain a balanced defense 


Kor example. no particular effort iw being made to seeurs 
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minorities who further their own interests 


™ a : a through political action at the expense of the 
SECRET ARY DAV IS SAID: unheeding majority. What our country really 


66 J NDUSTRIAL Preparedness means that « very man, needs is a vigilant minority that will take 
woman and child in the great Service of Supply action in the interest of that sleeping majority. 
throughout the land will be ready to do their part in 
national defense; that demands of finance, power, labor, 
transportation and materials have been intelligently 
analyzed and properly coordinated, that eve ry dollar of 
the Nation, every resource of the mines, forests, farms, 
and factories will be marshalled against aggression to 
serve our boys in khaki. 
“We are not planning for war. We are planning 
against war and to guarantee an honorable peace, a 





In numbers, this group which has heard you to 
night is a minority; in enterprise and intel 
igence it is far from being that. So far as I 
may speak for it, I hope that it will, as a 
group, interest itself in the national defense 
as a whole, and that its interest will concern 
itself with definite and concrete assistance to 
you in securing frem the Congress the ap 


propriations you must have if our work on the 





righteous peace. Preparedness for self-defense is an in- industrial side is not to be largely in vain. 
alienable right as old as the human race Self-govern- “Tf your efforts with ours, Mr. Secretary, can ) 
ment and self-protection constitute the ke ystone of the maintain the manpower part of the National 
arch of an enduring de mocracy. The combination of a Defense I believe you need have no uneasiness ‘ 
weak and wealthy nation has never existed for any le noth. as to the industrial side. The organized in 
of time in history. Like fire and floods. war is not a dustry of the country, particularly of this 
cause but an effect. Planning for national prepare dness metropolitan region, comprehends that our ; 
is therefore dictated by common sense and capitalizes manpower and our tremendous natural re 
the expe rience of the most tragic and yet the most im- sourees avail us nothing unless our raw ma , 
portant lessons of history. We should talk less ahout the terials can be converted into finished munitions 2 
horrors of war and do more to promote peace. against the unhappy day when our streets may t 
“Then again, Industrial Prepare dness is a form of again be filled with marching columns on their 5 
protective insurance r quired in good business to protect way to war. That link in our armor is being . 
American industry, American homes and firesides in the strengthened by the efforts of leaders like Judge ? 
event of war. The economy resulting from a short, suc- Gary, and the men he has brought together to 4 


cessful war 18 mA asured not only an time and money, meet you tonight. Some otf them, like our 


but also in Gold Star Families. ’ chairman himself, are giving their time and n 


“The business man, therefore, considers his service in ereat executive ability to this problem. Others, 

















. . . m 
national defense an time of peace asa small premium on in their faetories, are working out the details i 
this protective insurance policy. Not only does the policy of plans which will enable them to begin 
offer protection in the event of war but also it does much promptly the production of such munitions as 
to guarantee the preservation of peace.” may be allocated to them in the event of an 

emergeney. 
“These men are glad, I take it, that they have Di 
appropriations for an Air Service on its merits. What they the opportunity to perform this task and to cooperate 
strive for is to divide the present appropriations for the with you. It is a great patriotic privilege. It has, also, 
forces of land and sea. The appropriations for the Or- another argument. If it were not being done our eountry 
ganized Reserve and National Guard contingents of the would have to maintain huge reserves of war material, and 
national defense have been increased, but at the expense industry would be taxed to provide for greater appropria 
of the Regular Army, though that was far from their pa- tions than are now necessarv. War reserves of material 
triotie intention when they asked Congress for enough are designed to bridge the gap between the outbreak of 
money to maintain their existence. ‘The measure in all war, and the day that full war production starts. The 
cases is popularity rather than requirements. Aside from sooner production ean be depended upon to start, the less 
our particular field of industrial preparedness, I feel that the amount of war reserves necessary. Smaller reserves . 
it is the duty of business men to uphold you in your mean smaller appropriations. The fighting man goes to 
efforts to get suitable appropriations for the military es- war, and bets his life on the sufficiency of his munition 
tablishment, for unless industry interests itself in the whole — supply. That he should be short in that day of danger, is | 
problem of national defense, all the excellent work it may a thing that Ameriean industry will never permit. If what ' 
do on its own particular phase of industrial mobilization is now being done in the way of preliminary allocation and ( 
will be to a large extent wasted effort. negotiations had been done prior to the outbreak of the 
“One serious indication of the air agitation, as reflected in) World War, our participation in it would have been 
the press, is that there seems so little hope of the general appreciably shortened; our losses in killed and wounded ! 
public ever being sound on the subjeet of national pre would have been diminished; and our expenditures now 
paredness, or of even being interested in it unless some being paid for in taxes would have been decreased by one 
kind of a fight is going on. The best outlook for national million dollars for every hour by which we shortened the ies 
defense is action on the part of that elass which, by the duration of that conflict. ; 


courtesy of Judge Gary, I happen for a moment to repre “We may safely rest our case on the ascertained facts 


sent tonight. There has been much comment on vigilant from our last war experience. On logie free from senti mit 
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mental distortion, and a firm determination to 
take all proper precautions which can be taken 
in peace to insure its lasting permanence, and 
of 
we now enjoy, I believe you may depend upon 
of 


The meeting on industrial codperation with 


with it a continuance the blessings which 


the best efforts industry in this region.” 
the War Department at which General Harbord 
was one of the principal speakers, was held in 
the Auditorium of the Engineering 
Building, 29 West 39th Street, New York City, 
Friday, December 4, 1925, at 8:30 P. M. 
Hon. Elbert H. of the 
Advisory Board, New York Ordnance District, 


Chairman of the United States Steel Corpora 


Societies 


Gary, Chairman 


tion, and an enthusiasti¢ member of the Army 
Ordnance Association, presided. 

In addition to General Harbord, the 
of the evening Hon. Dwight F. 
Secretary of War, and Hon. Hanford 
Nider, Assistant Secretary of War. Engineers, 
the New York 


metropolitan area were invited to be present at 


vuests 
Davis, 
Mae 


were 


chemists and manufacturers in 


this meeting as 


an indication of their support 
of the War Department in its program of in 
dustrial preparedness as insurance against 
war, and to participate in the first publie ap 
pearance of the Secretary and Assistant Seere 
tary in New York City. 

Col. Frank A. Seott, Chief of the Cleveland 
Ordnanee District, was chairman of the Com- 
mittee on Arrangements, the full personnel of 


which ineluded: 


Army Ordnance Association 
Benedict Crowell, President, 
James L. Walsh, Chief, New York Ordnance 
District, 


Guy E. Tripp, President, New York Post. 


Imerican Chemical Society 
Norris, 


Bri 0ks, 


James F. President, 
a ey 
James Kendall, Chairman, New 


York Seetion 


{merican Society Vechanica 
Dr. W. F. 
Frank A. 


Kingsley L. 


President, 
National 


Durand, 


Seott, Chairman, 


{merican Society of Civil Engineers 
Robert Ridgeway, President, 


William 


sarclay Parsons, 


G. J. Ray, President, New York Section 
American Institute of Electrical Engines 
Dr. Michael Pupin, President, 


John J. Carty, 
H. A. Kidder, Chairman, New York Section 


imerican Institute of Minina and 


J. V. W. Reynders, President, 


A. S. Dwight, Chairman, Industrial Preparedness Com 


mittee, 


C. M. Weld, Chairman, New York Section. 


Defense 
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Engineers 


Division, 


Martin, Chairman, Metropolitan Section 


We talluraical hk noiert 


can meet and put out any conflagration menacing the 


COLONEL MacNIDER 


6c . Wk major ende avor and the one with which vou 


are most concerned is not the que stion of current 


SAID: 


supply but the plans jor a possible Clie rgencly. You can 
see, however. how important it is that our small but basi 
organization be oy sound chara ter. SECT tary Davis has 
told you, at not such a distant date, of our plans for in- 
dustrial preparedness—the tangible way in which Indus- 
try is preparing to mect the issue—the great survey of 
raw materials, factories. transportation, labor. power, 0} 


the 
commatte es at work. oT the education of both V¢ qular and 


allocations already made, of the great commodity 
PESECT UE office 7S. the civilian JGroups yy the VATIOUS pro- 
curement dist? it fs, the arrangements ( redits oT all 
the ramifications which united definit 
ance that we can all go to work when the bell rings with 
a real program of inte ViSe¢ and intelliag nt production of 


the 


To) 


wall aie USSU7 


SINCWS OF War. 


co . cannot. howe ver. JMiSMISZS the tas/, — easily, and 
ne make Our ap pe al ta Vou tor VOoOur assistance 6. A tte ry all 
industry should he the first to sée the disadvantaae of 
; MODI nf the 


. 
Puen 


UP Tie d contlict nothing Cri SO adi “7 
oie at busine SSR wh i h pati nt WVECATS have hualde d noth- 
ing can so demoralize the life or the nation. so ruan the 


Ald ])-he ing oT the world. 


“Our best insurance is not a great army but an « x pert 
nucle us, not great gatherings of war material to fret ws 
in not qreat mobilization of men or arma, but 
rathe ra we Il-conee ay d. all-ine lusive and r Lpe rt structure 
of ¢ MEE wey INSUTANCE plans. W he nv the pe ople through 
the Congress declare the yi ope pative a the nation Can unite 


into one mighty and ove phe Iming COMPANY —ON¢ whi h 


pe ace, 


peace and welfare of our world 











Nociety of Automotive Enoineers 
H. L. Horning, President, 
Chas. M. Manly, 
Neil MaeCoull, Chairman, New York Section 


session of the 


Mechanieal 


served also as the coneluding 


the 


The meeting 


annual gathering ot \merican Society of 


Kngineers 


Judge Gary read the following telegram from the Presi 
dent ot the United States: 

“Will you please extend mv greetings and best 

wishes to the men of affairs and action meeting tonicht 


at the Eneineering Societies Building in New York to 


honor Secretary ol War Davis and Assistant secretary 
MaeNider. Industrial preparedness as an insurance 
against war, upon which topie they are to speak to 
you, 1s of the utmost importance. The more real in 
surance we have against conditions which might lead 
to war, the better for the country. Sueh herings 
as yours, where patriotic men of judgment and ex 


perience turn their aitention toward practical methods 
ot 


eneouragement of 


preserving peace, deserve the commendation and 


all right-thinking citizens.” 
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He then outlined the purpose of the meeting: 

“As peace-loving citizens we have come together here to 
night to evince our interest in national defense, so far as 
the dangers ot possible unjustified wars necessitate, par 
ticularly certain phases with which industry is most con 
cerned. We come together to renew our faith in the in- 
stitutions which have made this nation great, and to express 
our confidence in the government officials who are charged 
by law with keeping the nation secure against wanton at- 
tack. 

“The present time seems to be most opportune for ex 
pressing our confidence, giving our encouragement and 
offering our codperation. For several months past civilians 
have looked with amazement and with some concern upon 
a departure in War Department and Navy Department cir- 
cles. Loose, general charges, unsupported by specifies 
tions, mere assertions offered in the guise of facts, personal- 
ities placed before patriotism, apparently have attained a 
certain vogue in portions of the public mind. 

“Perhaps it is well that this meeting happens to be held 
at this particular juncture. Until now, most thinking 
Americans have felt that exaggeration would eventually 
defeat itself and that ultimately sensation would give way 


to common sense. 


“We have felt that the able and distinguished Board 
assembled by President Coolidge to examine into the entire 
question of aviation, as it affects National Defense, would 
arrive at conelusions and point out any necessary remedies 
which should set at rest any misgivings any of us might 
have entertained as to whether all was well in the great 
departments charges with National Defense. The states 
manlike report of the Morrew Board should put an end to 
controversy. All eoneerned have had their day in court, 
and in a spirit of fairness should abide by the referee's 
ruling. 

‘But we hear that this may not be the case. We view 
with apprehension the possibility that National Defense 
may beeome the football of polities in the fortheoming 
session of Congress. There appears to be a desire on the 
part of a certain element in Congress to investigate the 
investigators and so prolong the controversy ad infinitum, 
whereas, what the Army and Navy really most need at this 
time is a moratorium of agitation from within and in 
vestigation from without.” 

Kxeerpts from the addresses by Secretary of War Davis, 
and Assistant Seeretary MaeNider, are published else 


where in these pages. 


Junior Rifle Corps, N. R. A. 


ONE of the most eneouraging signs for the further de- 

velopment of proficiency with the rifle was the an 
nouneement, on December 15, 1925, that the National Rifle 
Association has taken over, effective January 1, 1926, the 
largest junior organization for the promotion of small 
arms practice in the world, the former Winchester Junior 
Rifle Corps. 

This organization, founded in 1918, has become a na- 
tional institution, and now has a membership of over 
135,000, with 3,000 rifle elubs or units located in schools, 
camps, churches, and Scout troops, under the capable and 
intelligent instruetion of some 2,500 volunteers. Sinee 
1919, the Winchester Junior Rifle Corps has conducted 
7,500 competitive matches for its members, and has awarded 
55,000 medals for proficiency in marksmanship. All this 
has been made possible through voluntary leadership of 
professional, military and business men. 

Commenting on the work of the Junior Rifle Corps, the 
American Rifleman remarks that the first year of the 
course consisted of Markmanship and Sharpshooter quali 
fications of nineteen and twenty-four out of a_ possible 
twenty-five, respectively, on each of ten targets using a 
1'4-ineh bull’s-eve at fifty feet. In 1919, ten additional 


steps were added: nine “250 possible” bars, requiring a 
perfect score and a solid gold medal with the title of 
Expert Rifleman upon the completion of the tenth set of 
perfect targets, any position being permitted. Experience 
soon proved that the gap between the Marksman qualifiea 
tions and Sharpshooter was too great, and as a result a 
new qualification was soon added known as Pro-Marksman 
which called for ten targets each scoring eighteen points 
or better. The qualifications for marksman were accord 
ingly changed to twenty-one points each on ten targets. 
Members qualified so rapidly as Expert Riflemen that an 
additional qualification was added requiring members to 
qualify in all four positions. This was a long step upward 
and met a need for activity for the more proficient of 
the members. 

The Corps as formerly conducted has been highly sue 
cessful and it is intended that the work be earried on 
under the supervision of the National Rifle Association in 
the same efficient manner. The same courses, including 
anization, medal competition, and matches, will con 


ore 


tinue with possibly a few variations necessary for fitting 


in the program with N. R. A. poliey. 

















Season Cracking in Small Arms 
Ammunition 


By 


N. H. Murdza 


EASON eracking has always been dreaded, more or 


less, by the manufacturer of small arms ammunition. 
Its effects are costly. Its consequences, however, did 


the World War. 


Today small arms ammunition war stores cause a good 


not reach a serious status until after 


deal of apprehen 
sion to the Ordnance 
Department. 

During the period 
of the World War, 
over 3,000,000,000 


rounds of smal] 


arms ammunition 
were rushed along 
regardless of the 
metallurgieal con 


siderations affeeting 
its endurance — in 
After the 
approx! 
700,000,009 


storage. 
Armistice Pig. 1. 
mately 
more rounds were made in the various small arms ammuni 
tion plants in completing contracts with the Government 
Consequently after the war the United States had a tre 
mendous supply of ealiber .30 eartridges on hand. 

In 1919 a surveillance program was decided on by the 
Ordnance Department to make a survey of these stores and 
determine periodically the serviceability of the ammuni 
tion. Three years afterwards a marked occurrence of sea 
son cracking of these stores was disclosed by surveillance 
inspection. The economic wastage due to this evil amounted 
to $7,000,000 or more, since the war. It is evident that the 


cause of this enormous loss presents a serious problem. 


Its importance need hardly be stressed any further. Dur 
ing the past four years Frankford Arsenal has been 


vigorously working on this matter. 


Causes of Season Cracking 

Season cracking is so termed beeause of the charaeteristic 
splitting which occurs in non-ferrous alloys, especially of 
the copper-zine series. Small arms cartridge cases, which 
are essentially 70/30) copper-zine composition, are very 
susceptible to these failures 

The underlying causes of season cracking, while general 
ly known, are often complicated. This is particularly true 
of eartridge cases in which stresses of various kinds exist. 
Failures incident to small arms ammunition as a result of 
season cracking seem to oeceur invariably in the neck of 
the eartridge case. Sometimes, however, cracking does take 


place in the body and in the head of the ease, but such o¢ 





Typical Season Cracks Found in Cal. .30 Small Arms Ammunition. 
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currences are rare in small arms, although they happen in 


larger caliber cases of artillery ammunition. This paper, 
however, will deal with the former only. 
Specific causes of season cracking are not easily deter 


mined but the explanations so far advaneed by various in 


vestigators appear 
to indicate that sea 
son eracking gen 


erally develops from 
an internally stress 
ed condition caused 
by eold work, and is 
accelerated by cor 
rosive_ influences. 
But 


this subjeet. 


views differ on 
There 
ure some who be 


that 


eracking is 


lieve season 
due to 
stresses 


the 


after a 


internal 
which exist in 
metal and which create intercrystalline fracture 
lapse of time, the tendency toward fracture is aggravated by 
external stresses. Because of this, the term “stress eracking” 
has been applied to these failures. On the other hand, there 
ure others who believe season eracking to be due to the 
existence of a strained, hardened condition in the metal 
caused by cold working and which is always accompanied 
Due to the mechanism of corrosion on the 


the 


with corrosion, 


consequent action of these stresses, term “eorrosion 
cracking” has been applied. 

The explanatory hypotheses offered to account for the 
failures by advocates of “stress cracking” and “corrosion 
cracking” have unquestionably done much to clarify the 
problem, regardless of differences found in the premises on 
which they formulate such theories. 

Season cracking of small arms ammunition is caused by 


one or a combination of the following factors: 


(a) Mechanical: Initial strains due to cold work, severe 
construction resulting from over-size bullets” or 
under-size neck diameters, longitudinal seratches, 
non-uniform wall thiekness of the neck, defective 
metal, ete. 

(hb) Chemical: Loealized or general pitting due to aeid, 


alkaline raseois or 


+ = 


atmospheric corrosion 


Some typical examples of season cracking usually found 
Fig. As can 


be seen from this photograph, the cracking occurs at the 


in small arms ammunition are shown in 


mouth of the ease and extends to the shoulder 
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Splitting of the neck due to storage r 
is characteristic of failures deseribed 
as season cracking; but another fail- 
ure met with in small arms ammuni- 
tion and sometimes erroneously ealled 
“season cracking,” but which is entire 
ly distinet from the latter, is splitting 
encountered in the neck of cases when 
fired. An example of this type of 
failure is shown in Fig. 2. Cracks 
shown on these eases oceurred in the 
gun when fired. These failures are 
prineipally due to defeetive manu- 
facture. The eracks already existed 
in the ease before firing, but were 
hidden and not easily discerned. 
When the shot was fired the explosive 
pressure of the powder charge caused 
the separation to become very distinct. 

Fig. 3 shows steps of various opera 
tions in small arms ammunition manu- 
facture and explains how these defect 
oecur. It will be seen that an im 
perfectly cut blank, when eupped, shows a nick whieh 
causes a distinct separation at the mouth of the case on 
subsequent operations. While most of this split metal is 
trimmed off before the tapering operation, still some of it 
may pass unnoticed and eventually appear in the finished 
eartridge case. On firing, it would be disclosed. 


Stress Encountered in the Neck of the Cartridge Case 

The hardening effect of cold work produced by the final 
operations in cartridge manufacture causes, more or less, 3 
brittle condition in the neck of the ealiber .30 ease and 
subjects it to the liability of splitting if this condition is 
not alleviated. It has long been known and recognized that 
the consequent splitting can be prevented by complete 
annealing. 

It can be seen that a cartridge case must necessarily 
possess considerable strength to withstand the impulsive 
force of gas pressure suddenly developed by the burning 
powders that amounts to from about 35,000 to 50,000 pounds 
per square inch. In brief, the presence of stresses in the 
cartridge case is desirable, and complete annealing would 
be impracticable. However, as stated before, splitting 
usually oceurs in the neck of the case and it is here that 
the stresses are naturally the greatest after seating the 
bullet unless the neck has been previously subjected to some 
degree of annealing. Consequently metallurgieal studies on 
season cracking relating to small arms ammunition were 
largely confined to the neck of the eartridge case and 
methods of heat treating this portion of the case are known 
as “mouth annealing.” 

When the bullet is inserted in the eartridge ease, radial 


pressure, which is virtually an external stress, results in the 





Pig. 3. The Cause of Splitting in the Neck of a Cal. .30 Case when Fired. 








Fig. 2. Splitting which Occured in the neck of the 
Firing but which was not Due 
to Season Cracking. 
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metal of the neck, in addition to the 
initial strains already existing there, 
which were caused by cold work. At 
any rate, the intensity of these stresses, 
internal and external combined, is in 
fluenced more or less by: 

(a) Interior diameter of neck; 
(b) diameter of bullet; (¢) thickness 
of wall or neck; (d) mechanical im 
during manu- 


perfections caused 


facture, such as seratehes, ete.; 
(e) hardness or miscrostruetural con 


dition of the neek. 


Methods Employed for Disclosing 
Excessive Strains in the Necks 
of Cartridge Cases 

The following methods of testing 
are generally used for determining the 
presence and the degree of stresses in 
eartridge ease: 
(2)  Metallographiec _ investigation; 
ib) ~mereury  aeceleration _ tests; 
(¢) Baby Brinell hardness test; Td) taper tool test. 

Metallographie investigation furnishes data of the 
crystallographie condition existing in the cartridge case. 
With this method of investigation the internal structure 
of the metal and the amount of deformation and _ trans- 
formation, if any, is readily observed and ean be studied. 
The mereury acceleration tests aid in detecting the 
presence of excessive stresses. Usually a 11% per eent solu- 
tion of mercuric chloride or a 1 per cent solution of mer 
curous nitrate is used. 

A baby Brinell hardness test, employing a 15 kilos load 
and a 1/16-ineh ball, provides hardness data and is used 
to predicate the limit of hardness of the neek which will 
or will not cause cracking in storage. 

The taper tool test discloses mechanical imperfections 1 


any are present, but this test is not very widely used. 


Remedies Proposed for Relieving Stresses to Prevent 
Season Cracking 

From time to time various measures for insuring freedom 
from season eracks have been proposed. Special heat treat 
ments at low temperatures have been suggested by various 
investigators to relieve the hardening strains due to cold 
work without affecting the physieal properties of brass. 

Professor EK. Heyn, of ihe Royal Technical Institute of 
Jerlin, investigated the subject and presented his results 
in his May leeture before the Institute of Metals in Eng 
land in 1914. He proposed the idea of heat treating at 
low temperatures. Messrs. Merica and Woodward treated 
the same subject in their technical report No. 82, of the 
Burean of Standards. At the Bureau it was found that 
stresses mav be somewhat redueed by annealing at 300° C. 
to 400° C., without 
affecting the physi- 
eal properties of the 
metal. Mr. W. H. 
Bassett and Mr. W. 
B. Price presented 
papers before the 
American Society 
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for Testing Materials in 1918 on this subject. They in 
dicated that internal stresses may be removed by heat treat- 
ment without marring the physical properties. Annealing 
at 500° F. for one hour was recommended. Researches on 
the same subject were also conducted at the Woolwich 
Arsenal, England, by Messrs. Moore, Beckinsale, Hother- 


sall and Mallinson. 


ing the action of corrosive elements is evidenced by some 
eal. .30 model 1898 (Krag) ammunition found at Frank 
ford Arsenal twenty years after its manufacture. This 
ammunition earried the long bearing, blunt nosed, 220- 
erain, flat base bullet and the date on the cartridge cases 
shows that it was manufactured at Frankford Arsenal in 


1901. These cartridge eases were covered with a bluish 





Micrographs Showing (Figs. 4 and 5) Typical Crystallographic Structures Observed in Necks of Cases Showing Cracking; 
Structure Worked. (Fig. 6) Neck of Krag Case which Showed no Cracking after Twenty Years’ Storage. Note Worked Struc- 
ture. (Fig. 7) Neck of 7.62-mm. Russian Ammunition. Bullets Fell out of Cases. All Magnifications x 75. 


During the past year and a half, investigations have been 
condueted at the Chemieal and Physical Researeh Labora 
tory at Frankford Arsenal on low temperature annealing 
to be applied on ealiber .30 eartridge cases and the work 
covers a comprehensive series of metallurgical and ballistic 
tests. It is hoped that this investigation, when completed, 
will determine the feasibility of low temperature annealing 
on ¢aliber .30 eartridge cases and its influence, if any, on 


preventing season eracking. 


Outdoor Weathering Tests Conducted at 
Frankford Arsenal 


In connection with investigations now carried on at 
Frankford Arsenal, 2,600 rounds of caliber .30 cartridges 
are now exposed to outdoor weathering tests for season 
eracking in an observation cabinet. These cartridges are 
examined periodically to note the effect of natural weather 
conditions. This cabinet is 15 feet long, 214 feet wide and 
4 feet high. The cartridge eases of the loaded rounds used 
in these tests were given special heat treatment at variou- 
low temperatures ranging from 450° F. to 750° F. All 
the cartridges are properly protected from exposure to the 
direct rays of the sun and there is no possibility of rain 
or snow entering the shelter. These weathering tests were 
started in June, 1924, and are still being continued. An 
other such eabinet is being constructed and will hold about 
6,000 cartridges which will be subjected to natural weather 
ing tests. While it is not possible just now to present 
results, it is believed that from these observations data will 
be obtained which will eventually lead to some definite and 
corrective measure for insuring freedom from season 
eracking. 

Influence of Corrosion 

Corrosion is no doubt the most certain and serious agent 
conducive to the development of season cracking in small 
arms ammunition. The actual behavior of corrosion is not 
definitely known, but observation and experience have 
shown that no matter what its character, its influence tends 
to shorten the useful life of the ammunition. 

A remarkable instance of what is believed to bear out 


the possibility of minimizing season cracking by prevent 


black stain that was applied externally for identification 
purposes (the ammunition being “reduced range”). There 
was also a thin coating of laequer over the stain to pre- 
serve it. As a result of accident rather than purpose, this 
coating preserved the cartridge cases from corrosive in- 
fluences and there was no ease of season cracking as would 
generally be met with or expected in ammunition that had 
been stored for sueh a long time. 

The necks of these cases did not receive any heat treat 
ment whatever for relieving strains as mouth annealing for 
this purpose was not introduced at Frankford Arsenal 
until seven years later. The condition of the neck of the 
cases, therefore, was cold worked. The bullet pull averaged 
about 132 pounds, which is somewhat higher than ordinarily 
fourd in present service ammunition. The ammunition 
fired satisfactorily after this long period ot storage. 

This evidence is given not with the intention of favor 
ing the corrosion theory of season cracking, but because 
this phase of the subject deserves serious consideration. 
To guard against a probability is better than to ignore 


it entirely. 


Why the Problem of ‘‘Season Cracking’’ of Small Arms 
Ammunition Presents Difficulties 


While a good deal has been written on the subject of 
“season eracking” nevertheless most of it deals with 
methods of annealing which present incompatibilities when 
applied to the manufacture of small arms ammunition. 
As already mentioned, it has always been recognized from 
the results of investigations that “season cracking” can be 
remedied by complete annealing, but this measure has its 
limitations. The administration of any method of solving 
the problem must take into consideration various influentia! 
factors. It is much like the rule of the physician that a 
remedy which has the power to do good when rightly used 
has also the power to do harm if wrongly used, and the 
improper use of the remedy is worse than the disease itself 

In applying any particular method of alleviating the 
ill effeets of exeessive stresses existing in the neck of the 


finished eartridge cases, the following factors carry much 





weight and are of greater importance than the measures 


intended to eure season cracking itself: 


Ist: The finished cartridge case must not by any method 


of general heat treatment, be microstrueturally af 
fected in the head or body of the ease. In short, 
the metal must in 


these sections retain 


the high physical 
properties imparted 
to it by the previous 
and final cold work- 
ing oeprations § in 


order to withstand 


the explosive pres- 
sures in the gun. 


Departures from this 
would create danger- 
ous ammunition which 
might result in eas- 
ualties. 

2nd: It is permissible and 
desirable to lower the 
stresses in cartridge Pig. 8. 
cases by the applica 
tion of local heat 
treatment or so-called “mouth annealing” providing 
that this annealing does not eause the bullet pull to 
be so low that the bullets can be easily pushed in or 
pulled from the case. 

3rd: Any procedure for protecting eartridge cases from 
corrosive effects with or without either general or 
local heat treatment, by applying preservative coat 
ings electrolytically or mechanically, must not create 
abnormal dimensions outside of specifieation  re- 

quirements, which would result in difficulties in firing 

or detract from the ballistic efficiency of the am 

munition. 

It is clear that any means of relieving excessive stresses 
which are believed to be responsible for the development 
of season cracking must of necessity be moderate. To 
illustrate specifically: Immediately after the war, a variety 
of foreign small arms ammunition was shipped to Frank- 


ford Arsenal from overseas. A study was made of the 
necks of the cartridge cases to see how the European 


nations were solving their season eracking troubles. The 
Russian Government in particular gave a fairly complete 
anneal on the neck of the 7.62-ntm. ease with a grain size 
‘anging from .020-mm. to .040-mm. under a magnification 
of 75 diameters. The bullet pull on this ammunition was 
as low as 20 pounds in spite of the heavy crimping on the 
mouth that even deformed the base of the bullets. Out of 
ten rounds selected at random, four bullets were missing 
and two showed bullets pushed into the cartridge cases. 
In short, 60 per cent of this ammunition was useless. If 
a soldier should, fire any of the cartridges with bullets 
pushed in, high and dangerous pressures might result from 
the increased density of loading. 

The cartridge eases were annealed thoroughly enough (an 
example of the annesl is shown in micrograph Fig. 7), to 
help the season cracking malady, but the cure was worse 
than the disease itself. The effect on the morale of an 
army trying to use such ammunition is self-evident 
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stress 


Reeognition of the facet that a certain degree of 


is desired in the neck of 
artificial means are employed to fix the bullet firmly and 


the eartridge case, unless some 


give a satisfactory bullet pull should not be overlooked 


when considering metallurgical measures for eliminating 


season eracks. 
Importance of Thickness 
Factor in Design of 


Small Arms Am- 
munition 
Any individual designer 


of small arms or small arms 


ammunition should reeog 


that 
have been found vital from 


nize certain § factors 


experience and carefully 
consider such faetors in the 
design of new 
Of these, the 

thickness, its 


weapons. 
matter of 
wall bearing 
on resistance required in 
the eartridge ease to with 


stand explosive 


and avoid ruptures and the 


pressures 


prevention of season crack 
ing, is probably the most 
imporiant and cannot be over-emphasized. 

While no trouble has been experienced with the design 
of eaiiber .30 cartridge cases exeept season eracking fail 
ures, an inerease in the thickness of the neck of the case 
would impart considerably more strength to the neck, and 
likewise an increase in wall thickness of the body would 
give much greater elasticity and offset any tendeney to 
rupture, or to give what is generally known as “head 
separations” in a gun. 

The tendency in recent years in loading small arms am 
munition has been to increase pressures and velocities for 
the sake of obtaining a longer range. Due to this increased 
range the cartridge case has naturally been subjected to 
more severe conditions when fired. 

Aside from the question of pressures, the matter of in 
creased wall thickness of the neck of the eartridge case 
would, no doubt, help materially in minimizing splitting of 

The wall thickness of the neck 
of the present caliber .30 service cartridge case is about 
11 to .015-ineh. 
which are not easy to overcome altogether in cartridge case 
manufacture, tend to weaken the metal under the radial 


the neck due to storage. 


The presence of longitudinal seratehes 


pressure of the bullet and they soon become a souree of 
trouble. The effect of a scratch may be compared to the 
effect of a nick in a testing specimen under pulling stresses 

Nevertheless, it would be impracticable to change the 
outside dimensions of the eal. .30 cartridge case beeause 


such a change would require rechambering all of the 
Springfield rifles in service and _ store. 

However, in the design ef any new service rifles, which 
will necessarily use a bullet of different dimensions than 
our present service bullet, the possibility of increasing the 
thickness of the neck wall to prevent season eracking to 


could be effected, and the adoption of such 


some extent 
changes would not only present less functioning troubles 
but greatly reduce many annoyances which a manufacturer 


of small arms so often is obliged to face, 
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Instrument Department at 


Frankford Arsenal 


By 





Maj. J. Q. MacDonald, Ord. Dept. U. S. A 


HE Instrument Department is one of three major 
manufacturing departments at Frankford Arsenal 
and consists of seven separate buildings, comprising 
a total floor area of 125,218 square feet, with eleven dif- 
ferent manufacturing sections each equipped for the pro- 
At the 
present time 160 employees are engaged but it has a war- 


duction of its own particular material or articles. 


time capacity of about ten times this number. Three of the 
seven buildings are for emergency use and contain addi 
tional equipment for the extension of the Tool Seetion, the 
Optieal and Lens Grinding Section and the Pattern Section 
of the Carpenter Shop. 

The Department is so arranged that the equipment in 
the war-time buildings is not essential for a balanced prod 
uct when working on a peace-time basis, manufacturing 
small lots of instruments. 

The total floor space in the active shops is 90,312 square 
feet and the inaetive shops, held for emergeney or war 
time activities, cover 34,906 square feet. In these build- 
ings equipment is installed for the manufacture of the 
following instruments: Battery commander's telescope, 
model 1915; periscopic azimuth instrument, model 1918; 
azimuth instrument, model 1918; panoramie sights, model 
1917; telescopes, 4 and 10 power; bracket fuze setter, 
model 1916; hand fuze setters, models 1912 and 1913; 
azimuth instrument, model 1910; telescopie sights; star 
gages (all sizes from Cal. .22 up to 20-inch); clinometer, 
model 1912; elevation quadrant, model 1906; Cloke plotting 
hoard; 110 degree plotting board, model 1915 and 1918; 
1905; de 
flection board, model 1906; wind component indicator; 
1920; 
sound locators; deflection computers. 

In addition to the manufacture of fire control imstru 


Pratt Range board; deflection board, modei 


altimeter, model wind and parallax computer; 


ments, various other articles are manufactured for the 
several branches of the Government, including the U. 8. 
Navy, Department of Commerce, Postoffiee Department, 
U. S. Signal Corps, Engineer Corps, Air Service, Geodetic 
Survey, U. S. Veterans’ Burean, ete. Radio equipment, 
such as receiving and sending sets, amplifiers, tuners and 
set boxes, together with the necessary tools, jigs, fixtures 
and gages have been made in large quantities for the 
Battenberg course indicators have been 
S. Navy. 


In addition to the complete manufacture of fire control 


Signal Corps. 
manufactured for the U. 


instruments, this department also overhauls, adjusts, re 
pairs and maintains, all field and seacoast fire control in 
struments used in the service. Among the items overhauled, 
adjusted and repaired are: 1-meter base range finder; 


80-em. base range finder; aiming cirele, model 1918 


(French): Freneh observation teleseopes; binoculars; tele 
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scopic sight, 37-mm.; quadrant sight, 37-mm.; tank sight; 
musket sight; machine gun panoramie sight; spotting tele 
scope; lensatice compass; cleaning optical elements; sight, 
model 1901, for 75-mm. gun; gunners’ quadrants, model 
1918; angle of site instrument; machine gun clinometer; 
Lewis depression position finder; range finders, 9-ft. and 
15-ft.; A. A. sights, models 1917 and 1918; A. A. data 
computer (R. A. corrector) ; speed computer (tachysecope). 

The equipment and personnel is capable of overhauling, 
adjusting and repairing any known type of fire control 
One of the 


chief functions of the overhaul operation is the cleaning, 


instrument at present issued to the Service. 


polishing and adjusting of the optical elements forming a 
part of most instruments. This work requires personnel 
of great skill and of long experience. 

The Instrument Department is composed of facilities, 
equipment and trained personnel peculiarly adapted for the 
work assigned to it and the manufacture of instruments 
is handled in its entirety from the manufacture of the 
patterns for eastings made in our own foundry to the 
finished machining, graduating, engraving, painting, lac 
quering, testing, adjusting and final inspection and issue 
of the completed instrument to the Service. 

The divisions and sections forming the Instrument De 
partment comprise the pattern shop, foundry, milling ma 
chine division, lathe division, graduating and engraving di 
vision, plotting board and repair division, sandblasting di 
vision, paint shop, optieal and lens grinding division, as 
sembly and adjusting division, sight shop, tool shop, radio 
department, carpenter shop and inspection division. 

The machine shops are well equipped with general pur 
pose and special equipment consisting of engine lathes, 
milling machines, planers, shapers, drill presses, vertical 
boring mills, horizontal boring mills, slotting machines, 
bevel gear generating machines, Barber-Coleman generat 
ing gear cutters, Fellows gear shapers, Universal grind- 
ing machines, surface grinders, cireular milling machines, 
engraving machines, graduating machines, ete. 

All of the equipment is so housed and arranged that a 
minimum of handling during process of manufacture is 
necessary. The consecutive operations are consistently 
routed from one operation to the other with proper in 
spection between operations, insuring acceptable completed 
component for proper assembly in a minor or major as 
sembly group for final assembly into the completed instru 
ment. 

After machining, graduating and engraving various metal 
parts, they are transferred to the paint division for sand 
blasting, lacquering, painting and baking as may be re 
quired by the drawings or specifieations. One of the im 


portant operations in the paint shop is the application of 














Special Testing Fixtures Used in the Assembly and Adjust- 
ment Division. Instrument Department, Frankford Arsenal. 


the Frankford Arsenal erystalline finish whieh is applied 
to visible parts in order to break the gloss or glare which 
would be occasioned by a high gloss finish. The various 
parts are then returned to 
the assembling and adjust 
ing division where they are 
assembled and adjusted with 
the proper optical elements 
required. All adjustments 
are made after optical ele 
ments have been prepared 
in the optieal division. This 
division is equipped for 
grinding and __ polishing 
lenses, prisms, retieules and 
other optical parts peculiar 
to fire control instruments. 
The personnel engaged in 
this work is highly trained 
and admirably fitted for 
this particular work, which 
is of such a nature that it 
cannot ordinarily be performed by the average optical 
contractors. 

In addition to the regular equipment for grinding and 
polishing optical glass, there are installed, for emergency 
use, certain furnaces for molding and annealing glass. 

The assembling and sight divisions assemble and adjust 
all mechanical parts of instruments not provided with 
optical elements. They also assemble the mechanical parts 
of instruments requiring optical elements. The assembly 
of the optical elements and their final adjustment in the in- 
strument proper is performed in the adjusting division. 
These three divisions are provided with special testing 
fixtures for indoor and outdoor use, which are used in con 
nection with targets, likewise indoor and outdoor, which 
have been placed at advantageous points in certain build 
ings, and the outdoor targets are likewise placed in advan 
tageous positions on the various buildings on the Arsenal! 
grounds, for the purpose of checking the aceuracy of the 
instruments produced. In addition, certain prominent tar 
gets, such as large chimneys, distant steeples and prominent 
buildings, the ranges of which are known, are used for 


checking purposes. 
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The packing of delicate instruments for shipment to dis 
tant points represents a problem handled in the carpenter 
shop where special packing chests are manufactured in 
each particular ease. Packing boxes properly built and 
provided with interiors designed to safeguard the delicate 
and expensive parts and accessories of the large variety of 
fire control instruments are designed and manufactured 
in large numbers. 

The final inspection and acceptance of instruments Is a 
very important and necessary feature. All operations 
previously mentioned in any of the divisions or sections 
outlined are carefully checked and passed upon by in 
spectors assigned to the work There exists a clearly de 
fined difference between inspection of instruments involving 
purely mechanical features and of those which are both 
mechanical and optieal. This necessitates trained and ex 
perienced personnel, especially familiar with either class 
of these instruments, since both must be highly efficient to 
produce the desired result in mechanical and optical fea 
tures. The majority of present day instruments, possibly 
excepting certain seacoast fire control instruments, such as 
plotting boards, ete., are 
semL-optieal requiring both 
mechanical and optieal in 
spections. 

One of the very interest 
ing and important funetions 
of this department is_ the 
manufacture in their en 
tirety of star gages for 
gaging rifles and cannon of 
all ealibers. In January, 
1925, there was completed 
a star gage for measuring 
the ealiber .22 rifle, which 
was designed and manu 
factured in this department. 
With this gage, diameters 


Lathes and Other Equipment Used in the Manufacture of can be determined to as 
Plotting Boards. Instrument Department, Frankford Arsenal 


close as 1] 10,000 of an ineh 
There were also manufactured star gages for small ¢annon 


for measuring diameters of cannon up to six inches and 


large cannon from six to sixteen inches. There have also 


eet 
gs? SP 
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Partly Assembled Rotors, Panels and Wiring for Radio Appa- 
ratus. Instrument Department, Frankford Arsenal. 
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been designed and manufactured component mechanisms, 
which when attached to the various types of star gages can 
be utilized in the measurement of recoil cylinders, cham 
bers, ete. On these larger star gages, diameters can be 
determined to as close as 2-10,000 of an inch on the small 
eannon and 3-10,000 of an inch on the large cannon. 

The public is well aware of the attention that has been 
given recently to devices for computing the data to be used 
by antiaireraft guns, but it is not well posted as to de 
velopments which have been in progress for quite some 
time and which are now nearing completion. Among the 
latter devices might be mentioned an instrument designed at 
Frankford Arsenal of manufacture 


in this department. This instrument, known as a Director, 


and now in 


process 
Tl, is intended to furnish wholly correct firing data for 
use by either mobile antiaircraft organizations or in fixed 
defenses. This interesting mechanism will not only take 
into consideration the rapid motion of the target but, also, 


anv variation from normal in the ammunition and in the 


atmospherie conditions. 
Another interesting and important work recently com- 
pleted consisted of the manufacture of 18 sound loeators, 


exponential, for use in 
locating and plotting the 
course of airplanes. These 
were completed and ship 
ped in six weeks after 
receipt of order and have 


proven very suecessful in 
field operation. 

The very satisfactory and 
economical work now being 
performed is made possible 
only through the eareful co- 
operation and combined ef- 
all of the 


plovees, who are to be eon 


forts of em 








Lathes, Polishing Machines and Lens Grinding Machines. 


Instrument Department, Frankford Arsenal. 


clerks, machinists, toolmakers, instrument makers, Jens 


grinders, jewelers, watchmakers, carpenters, pattern makers, 
painters, molders, furnace men, machine operators, machine 
graduaters and 
makers, 


adjusters, 
engravers, harness 
upholsterers, apprentices, 
storekeepers, shop checker 

sub-inspec- 


inspectors and 


tors, helpers, oilers and 
janitors. 

A goodly proportion of 
the foremen, skilled artisans 
and mechanics now em 
ployed are former appren 
tices of Frankford Arsenal. 
more than 


the 


Considerably 
one-half of all 
ployees have been on the 


em 


gratulated upon their ef rolls more than ten years 

ficiency and _ loyalty to and about 20 per cent of 

7 : . Wood-Working Machines and Parts for Pistol and Rifle Chests. 

Frankford Arsenal and its Instrument Department, Frankford Arsenal. the total have been em 

traditions. A widely diversi- ployed at the Arsenal for 

tied class of skilled employees of long experience is utilized more than twenty years, while many have more than 

in handling the great variety of work present. Among twenty-five and thirty years’ service. 

these may be mentioned production foremen, foremen, One former apprentice is now a foreman with over 
forty-three years of honorable and faithful service. He 





Drill Presses and Lathes fcr Machining Miscellaneous Instru- 
ment Parts. Instrument Department, Frankford Arsenal. 


is today as active and energetic as when he entered the 
service in July, 1882, as an apprentice boy at 50 cents 
per day of ten hours. He is daily doing his best and is 
continually improving the quality and quantity of work 
turned out by his shop. Furthermore, his father served 
nearly fifty years with the Ordnance Department as a 
soldier and civilian employee, most of which time was 
spent at Frankford Arsenal. When the father retired the 
son stepped into his place carrying on the good work so 
long handled by the father. 

Another employee has thirty-five years of service, anothe: 
thirty-two years, another thirty-one years, ete. One em 
ployee of the Arsenal, with a record of thirty-six years 
of loyal service, was preceded, not only by his father, but 
Many other cases of employ 


the 


by his grandfather as well. 


ment of father and son exist among Arsenal em 


ployees 








Safety First in Tracer Am- 
munition Manufacture 


By 


Capt. S. P. Meek, Ord. Dept., U.S. A 


BOUT two years ago, when the writer reported to 
Frankford Arsenal for duty and was assigned to 
work in the laboratory he found under consideration, 
among other problems, the development of tracer ammuni- 


tion. This work was at first merely in an experimental 
stage and only one man employed in the mixing room. 
Since then several mixtures 


have been approved and the 
manufacture of tracer am- 
munition placed on a pro- 
This 


quired the employment 


re- 
ot 


operators 


duetion — basis. 
three explosives 
in the mixing room. Since 
entering into production the 
laboratory has  manufac- 
tured something over 15,000 
pounds of tracer mixture, 
over a period of eighteen 
During this time, 
to able to 


have no 


months. 


[ am glad be 


state, there been 
fatalities 
resulting in permanent dis- 


ability, although there have 


and no aceidents 


been times when every mem- 
ber of the tracer force had 
been suffering from minor 
injuries, principally burns. 


A tracer bullet, as is 
probably known, is an 
ordinary — gilding metal 
jacket, but instead of the 


solid lead core used in the service ammunition, it contains 
only a small lead point and a hollow container, which 1s 
packed with the pyrotechnic mixture known technically 
“Tracer Mixture.” This loaded in under 
pressure of about 70,000 pounds per square inch and the 
bullet then assembled When the 
sartridge is discharged in the rifle the tracer mixture is 


as 


1s a 


mixture 


into fixed ammunition. 
supposed to catch fire from the hot gasses resulting from 
the burning of the propellant charge and to burn with a 
visible light as the bullet travels through the air. As 


result the tracer mixture must of necessity be an extremely 


inflammable substance. 

The chemical compositions of tracer mixtures vary some 
what but all have in common a fuel, generally magnesium, 
and some very powerful oxidizing agent. As tracer mixture 
is a self-contained combustible, it will burn equally well 


exposed to the air, under water, or saturated with pyrene 
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Pig. 1. Operator Grinding Experimental Tracer Mixture 
Using Glass Plate for Protection. 


burns comparatively slowly 


While the 


when packed under high pressure, in its loose state it burns 


thud, mixture 


with a very great rapidity. It ean be ignited either by a 
direct flame, by external application of heat, by an electric 
It that when 


manufacturing material of these characteristics the createst 


spark, or by severe attrition. is self-evident 
precautions must be taken 

Reserve stocks of chemi 
‘als entering into tracer am 
munition, particularly those 
of 
are not kept in the mixing 


an inflammable nature, 
room, or in close proximity 
to it, but 


chemieal 


are kept in a 


storehouse some 
400 yards away, in another 
ot 


sufficient 


part the arsenal. Only 


materials for a 
day’s work are brought into 
the mixing room at a time. 

The weighing and mixing 
is done in a room whieh is 
as nearly fireproof as it can 
This 


two doorways, one at either 


be made. room has 


end, in whieh no doors are 
This the 


possibility of a door being 


hung. prevents 
latched and a man trapped 
the 
starts. 


inside room in case a 






fire In addition to 
this, there is a fifty gallon 
chemical tire extinguisher, 
several hand fire extinguishers, both of the pyrene and fire 
foam type, and a number of buckets of damp sand in the 
room. Needless to say, no smoking materials or matehes 
are allowed in the mixing room. 

So much fer the precautions taken to protect the build 
ing. What is perhaps of more importance and of greater 


interest to us are the measures which are taken to protect 
the employees who are doing this work. Most of the devices 
here illustrated and described were, unfortunately, installed 
as the result of aecidents. We were seldom able to see far 
enough into the future to prevent the occasional occurrence 
of accidents, but after each one it was carefully studied 
and what we considered adequate measures taken to prevent 
Its reeurrence 

One of the most peculiar aceidents which we had was 
on a very cold winter morning in 1924. Explosives Opera 


tor Frank entered the mixing room at 7:00 A. M., took 











JaNn.-FEB., 1926. 





down his sieve and started to blend barium peroxide and 


magnesium. After shakiny the sieve a few moments, he 
reached down with his hand to stir the mixture and a spark 
of statie electricity leaped from his fingers to the wire 
screen. The result was a flare, slightly burning Mr. Frank. 
Fortunately most of the material had been sifted and the 
flare did not penetrate the mesh wire of the sereen and 
communicate itself to the main body of the material. As 
a result of this a ground wire was attached to the steam 


radiator system and even on warm days the operators are 


always careful to touch the ground wire first with their 


hand and next with the sereen wire before attempting to 
sieve the material, 

Another accident occurred when Operator Heitmann was 
loosening a pan of experimental mixture which had just 
Under this extremely muld attrition it 
The fact that Mr. 


Heitmann was wearing glasses saved his eyes, but most of 


come from the oven. 
caught fire and flared up im his face. 
the skin of ins hands and face was burned and his clothing 
nre. As all of the 


and goe¢eles were found to interfere with the work, a elass 


set on Operators do not wear vlasses, 
safety plate was designed to protect the 

operator in case ot similar flareup 
This eonsists = mply of a sheet of prlarte 


glass about two feet square, grooved out 


so a man's body will fit against it It 
is supported on brackets at a cor 
venient heieht above the table so that 
a man ean use tus hands freely under 
neath if. Hanging down from. the 


front edge are number of tine chain- 


, ° 1 4 
set close together, somewhat similar to 


the fire e¢hains on boiler and serving 


plate nm Use 


the same PUTPose. Phe 


shown in Fig. 1, where’ it wil! be ob 


served the operator is quite thoroughly protected and in 


ease of a flare the only parts of his body hable to injury 


hands and forearms. 





eg 


Pig. 4. Lighting a Cal. .30 Tracer Bullet for 
Static Burning Test. 





tely no one was mnjured, 


An accident in which, fortuna 


occurred in the nboratory, when son thirty pounds ol 


mixture that was drying in an eleetrie oven took fire. It 
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Pig. 2. Steam Ovens Used for Drying Tracer Mixture. 
Note Fire Apparatus at Left of Oven. 


Direetor ot 


and Mr. H. C. Pritham, 


and the writer narrowly 


wreeked the oven 
Laboratories, 


escaped injury as we were standing only 


about two feet from the oven when the 
mixture let ro, We were at a loss tor 
some time to account for this until in 


vestigation showed that the oven was 


equipped with a pyrometrie control of 


and break type and it was 


the make 


thoueht that in breaking the cireuit a 


spark was given off which ignited th 


! 


Fig. 3. Ball Used to Grind Tracer 
Mixture. 


mixture \s a result of this flare a new 
drver ot the steam oven tvpe Was con 
structed. This has no automatie con 


trol, but is regulated by hand to seeure 


the degrees of heat required. No very close regulation is 


from 160° to 200° F. is satisfactory. 


It will be noted that the oven 


needed as anything 
This oven is shown in Fig. 2 
is surrounded by a rail which will prevent any person ap 
proaching closer to it than 10 feet, and should an explosion 
take place it at least fiVes A man a chanee to jump before 
heing overwhelmed by the burning material thrown out. 

After the magnesium and oxidizing substances have been 
thoroughly blended by sifting, the binder is next put in the 


lissolving the binder in a suitable 


mixture. This is done by 


solvent and later driving the solvent off by evaporation in 


the steam ovens previously deseribed. As a result the tracer 


mixture comes out in the form of lumps which must be re 


dueed to a 30 mesh powder before loading nto the bullets 


This grinding was originally done by hand with a mortar 


and pestle, and eonstituted one of the most dangerous of 


the operations even when performed under the safetv plate 


previously deseribed From considerations of safety 
well as eeonon Vv. a nev method of erlmnding was ork 
out Approximately four pounds of tracine mixtu 
lump form is placed in a hollow bronze sphere, the tw 
halve Ol which rr he ld tovether by « itehes | ‘ 
hronm balls are nlso placed j this yhere ? al VC 
halves Intehed together. This ball with its charee is ther 
placed in an ordinary barrel rumbler and rumbled for 
period of ten minutes, at the end « whiel tine ixtul 
is suffieiently ground. ‘The rumbler used is installed in ; 
conerete room with a heavy fire-proof steel door The 
eleetrie switch which starts and stops the rumbler is placed 
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on the outside wall of the room behind the steel door. As a 
result of these precautions in order to rumble the material 
the operator must enter the room, place the ball in the 
rumbler, come out and close the door before he can turn 
on the switch which staris the grinding. Similarly, at the 
conclusion of the grinding he must turn “off the rumbler 
This, it is thought, reduces the 


A picture of the 


-before entering the room. 
danger to the operator to a minimum. 
ball used for grinding tracer mixture is shown in Fig. 3. 

One other device that is in use in the laboratory is a small 
glass plate, held before the face of the operator when light- 
ing tracers for a static burning test. This has only been 
installed recently as a result of an accident a few days ago, 
when the writer was struck in the face by a fragment of 
burning material while lighting a tracer bullet. The device 
is very simple consisting of an 8x 10 piece of glass with a 
wire frame placed around it with two wires attached to the 


Who's Who 


COL. ODUS C. HORNEY, Ord. Dept., U. S. 
long and conspicuous record in the Ordnance Depart- 
ment is to the U. S. 


Military Academy in 1887 and began his service in the 


A., whose 


well known our readers, entered 


Ordnance Department in 1894. He has been in command 
of Frankford Arsenal since 1921, and his article coneern- 
ing the 110 years of history of that Arsenal recounts the 
principal events of Frankford’s chronology. 

Mr. L. W. Boody is Chief Clerk at Frankford Arsenal 
where he has been employed for many years. His article, 
“Made at Frankford,” is the result of a great deal of 
search among the old records of the establishment. 

Lieut. Hiram B. Ely, Ord. Dept., U. 
of the U. S. Military Academy, Class of 1917, has per- 
formed notable service in the development of the exponen- 
During the past three years his re 


S. A., a graduate 


tial sound locator. 
search work in this field has been most extensive. 

Hon. W. Freeland Kendrick, Mayor of Philadelphia, in 
his article, “150 Years of Progress,” deseribes the main 
features of 
Exposition at Philadelphia. 
be a memorable display commemorating the 150th anni 


the proposed Sesquicentennial International 
The Exposition promises to 


versary of the signing of the Declaration of Independence. 

Maj. Julian S. Hatcher, Ord. Dept., U. S. A., 
Capt. R. S. Chavin, Ord. Dept., U. S. A., co-authors of 
“How Frankford 3roke the World's 


Reeord,’’ are both in the vanguard of small arms ammuni 


and 


Arsenal Accuracy 
tion authorities in this country. Major Hatcher has an in- 
ternational reputation in this field, and Captain Chavin’s 
excellent work as small arms ammunition shop officer at 
Frankford 
the eredit for Frankford’s noteworthy match ammunition. 

Mr. Philip P. Quayle, research physicist at the U. S. 


Arsenal has merited for him a large share of 


Bureau of Standards, Washington, presents the results of 
his recent investigations of spark photography applied to 
small arms. Mr. Quayle’s diseussions of spark photo 
vraphy have already attracted much interest throughout 
the country. 

The concluding part of “Economie Factors in the Manu 
facture of Confederate Ordnance,” by Dr. Kathleen Bruee, 
of Wheaton College, appears in this number. Part IT will, 
no doubt, also elicit the favorable comment which was 


frame, one of which goes over the operator’s head and the 
other is held in his teeth. This simple device, which took 
five minutes to make and five cents worth of material, has 
already proved its value by stopping another fragment 
from a statically burning tracer bullet. The use of this 
device is illustrated in Fig. 4. 

It is hoped that some of the safety measures here de 
seribed and illustrated with some modifications perhaps, 
may prove of use in other Ordnance activities. Not only 
are the majority of them useful for the handling of pyro 
technic mixtures, but we have found the principles equally 
applicable to the handling of corrosive liquids such as 
sulphuric acid. While we have installed every safety device 
which we have been able to work out, we do not think that 
we have by any means exhausted the field of safety ap 
pliances and would very gladly welcome any suggestions of 
further safety measures to use. 


in This Issue 
accredited the first installment of this paper and which has 
been acclaimed by many the best economic diseussion of the 
manufacture of ordnance during the Civil War in print. 
Mr. Nicholas H. Murdza, engineer of tests at Frankford 
Arsenal, presents in his paper, “Season Cracking of Small 
Arms Ammunition,” a of 
which he has conducted during the past six years. 
Maj. John Q. MacDonald, Ord. Dept., U. S. A., author 
Frankford Arsenal,” is in 


short synopsis investigations 


of “Instrument Department at 
charge-of that department, and under his able guidance 
has brought its activities to their present high state of 
efficieney. 

Capt. S. P. Meek, Ord. Dept., U. 8. 
years of service at Frankford Arsenal, the greater portion 


A., has had three 


of which time has been devoted to perfecting tracer am- 
munition. Due to the extreme sensitivity of the materials 
which enter into tracer compositions, Captain Meek’s dis- 
cussion of 

Mr. John W. Clayton is in charge of the Field Service 
activities at Frankford and is therefore well qualified to 


safety precautions is timely and interesting. 


deseribe the Frankford Arsenal Ordnance Reserve Depot. 
Woody, Ord. Dept., U. S. A., is the 
assistant officer in charge of the Instrument and Artillery 
Lieutenant Woody 


Lieut. George A. 
Ammunition Department at Frankford. 
is well versed in artillery ammunition activities at the 
Arsenal and describes this important phase of Frankford’s 
work in a most interesting way. 

ARMY ORDNANCE takes particular pride in announcing 
that Maj. William A. Ganoe, Inf., U. S. 
the editorship of Historical Notes which will appear regu 


A., has assumed 
larly in future issues of this journal. Major Ganoe, whose 
work, “A History of the United States Army,” 
ceived such favorable the 
now on duty in the Historical Section of the Army War 
College. 
historieal concerning the 
of He 
rogative and depart from this field in some degree, but 
the notes will be to aequaint 


has re 


eriticism throughout world, is 
He will publish from time to time interesting 
manufacture, and 


the 


data design, 


use ordnance. may even use editorial pre 


the principal purpose of 
readers of Army ORDNANCE with interesting occurrences 
of the past which, as a rule, are worthy beacon-lights for 


our future course. 

















Frankford Arsenal Ordnance 
Reserve Depot 


HE primary function of an Ordnance Depot is to 

receive, store, issue and account for ordnance stores. 

The depot at Frankford Arsenal is charged with the 
repair, storage, and issue to the Service, of certain fire- 
control matériel for field, seacoast and antiaireraft artil 
lery and infantry machine gun organizations, such as aim 
ing cireles, range finders, telescopic and panoramic sights, 


azimuth instruments, plotting boards, data computors for 


antiaireraft, field glasses, 
watehes, time interval 
reeorders, ete., together 


with a supply of spare 
parts for this matériel. 


The 


supply of the 


maintenance of a 
above ma 
tériel is controlled by the 
operations of the Ordnance 
under 
Ord 


System, 
Chief of 
kept 


Provision 
which the 
nance 1s informed 
periodically of the status of 
all stores at the Depot and 
is requested to furnish ne- 
cessary instructions for the 
manufacture or procure- 

ment of stores in order that the Depot may be in a position 
to fill requirements of the Service. 

At the close of the World War a considerable quantity 
of fire-control matériel was turned in to the Frankford 
Depot from camps throughout the country and from the 
American Expeditionary Forces, all of which required over 
hauline before it could be issued. Much of this matériel 
has been repaired and issued to the Service and there is 
still a considerable amount on hand requiring repair. 

The Depot also repairs and returns to the organizations 
matériel 


concerned, considerable quantities of fire-control 


belonging to organizations of the Regular Army, the 
Militia, and R. O. T. C. Units in the first, seeond and third 
corps areas. It is also called upon to furnish spare parts 
to other Ordnance establishments so as to enable them to 
maintain fire-control matériel in the Corps Areas to whieh 
they are assigned. The manner in which this matériel 1s 


received, stored and issued may be briefly deseribed as 
follows: 
Receipt of Stores 
Unserviceable material, when received from the Service 
to be repaired and returned, is tallied in, entered on Re 
ceiving Report and Stock Record Cards, and at once sent 
to the proper manufacturing department of the arsenal, on 


memorandum shipping ticket, for estimate of the cost of 
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Field Service Storehouses at Frankford Arsenal. 


By 


John W. 


Clayton 


repairs. This material is charged against that department 
on Property Loan Record Cards. 

The manufacturing department furnishes an estimate of 
the cost of repairs to the Corps Area Ordnance Officer 
having jurisdiction over the organization turning in the 
material, with request for procurement authority to cover 
the cost of repairs. When this procurement authority is 
received, a work order is prepared to cover the repairs ot 

the material, and when the 
repairs are completed, the 
material is turned into store 
by the manufacturing de 
partment. 

The material is tallied in 
by the storehouse and the 
department turning in re 


paired material is’ given 


credit for same on_ the 
Property Loan Card refer 
red to above. Shipping 
tickets are then made out by 
the Field Service for the re 
turn of the repaired prop- 
erty to the organization to 
which it belongs. 
Unservicenble material received from organizations, and 
not to be returned, is stored with other unserviceable stores, 
until such time as a quantity of same may accumulate and 
it is deemed advisable by the Ordnance Office to initiate 
a project for its repair. Serviceable material from the 
Manufacturing Service is turned in by using a Stores Re 
ceipt for the purpose, It is tallied in and entered on 
Reeeiving Report and from these receiving reports it is 
entered on Stock Reeord Cards. Serviceable material 
from commercial concerns, when received, is taken up by 
the storehouse on tally-in sheets showing the name of the 
The Field Office 


prepares reecelving reports from these tally in sheets and 


coneern from which received. Service 


the entries on the Stoek Reeord Cards are made from the 
same souree, 
Storage of Material 


The storage facilities for the Depot are confined mainly 


to four large storehouses containing approximately 130,000 
square Teet of floor space, or about 1,300,000 eubie feet 
One building is devoted to serviceable fire-control matériel 
and the spare parts for the material stored in this building 


are kept in separate racks or bins. One storehouse is 


reserved exclusively for unserviceable fire-control matériel 
and in this building all such equipment received from the 
Service for overhauling and return, or for 


storage, 18 
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opened up and tallied in. This work is done in a fenced 
enclosure so that in ease of interruption before completion, 
the enclosure may be locked and the material will not be 
disturbed. The other two buildings are used for the storage 
of small arms and ammunition therefor, artillery com- 
ponents and cleaning and repairing tools for artillery drill 
and sub-ealiber cartridges. These four storehouses main- 
tain bin ecards for all stores. On this record is shown the 
source of receipt of stores, also the number of the shipping 
ticket under which they are issued. Thus they are not 
only a convenience to the storehouse, but also aet as « 
check in case of discrepancies between the records of the 


storehouse and the office. 


Issue of Stores : 
When shipping orders or transfer orders are received 
from Ordnance Office, shipping tickets are at onee made 
out for such of the stores ealled for as are available for 
immediate shipment. Notations of reservation of these 
stores are made on the Stock Reeord Cards, showing the 
serial number of the shipping ticket. The shipping tickets 
are then released to the storehouse. Before the shipping 
tickets are released to the storehouse, notation is made 
thereon showing the procurement authority chargeable with 
the transportation of the stores, and, if a limit has been 
placed on the amount of funds available for this purpose, 
such information is also shown. 
If all the stores ealled for by the shipping or transfer 


order are available, these orders are stamped “Completed” 


and placed on the “Completed File.” If some of the ma 
terial is not available, notations of “Dues Out” are made 
of this material on the Stock Reeord Cards, and the orders 
are placed in the “Uneompleted File.” 

The storehouse selects from stock the material called for. 
At the same time the storehouse employee makes notation 
on the shipping ticket as to the balanee remaining in store 
after shipment of material ealled for by the shipping ticket. 
The storehouse packs the material called for, marks same, 
enters the weight and other necessary shipping information 
on the shipping ticket, and, if the shipment goes out by 
freight or express, forwards the shipping ticket to the 
Quartermaster Department to effect transportation. When 


bills of lading have been prepared by the Quartermaster 


Department, the shipping tickets are returned to the store 
house to be noted and then returned to the Field Service 
Oftice. When the shipping tickets are received back in the 
Field Service, after shipment has been made, the material is 
dropped from the Stoek Reeord Cards and eheck is made 
to ascertain if the balances shown on the shipping ticket 
agree with those on the Stock Reeord Cards. This consti 
tutes a perpetual inventory. 

The organization of the Depot consists of one clerk in 
charge, tive assistant clerks and nine storehouse employees, 
whose duties are so arranged that, in case of emergeney, 
the toree could be inereased under appropriate super 
vision and in proportion to the requirements of the opera- 
tions which wonld be ealled for by the Ordnanee Provision 


System. 


Ordnance Budget Requested for Fiscal Year 1927 


‘THE following extracts from the message of the President of the United States transmitting the budget for the 


Service for the fiseal vear ending June 30, 


1927, are of interest to readers of Army OrpNawce. The amounts re 


quested for various appropriations for the fiseal year 1927 and those appropriated for the fiseal year 1926 are shown. 


Total amount Amount appro- 


to be appro- priated for the 
priated under fiscal year end- 





each head of ing June 30 
appropriation 1926. 
Total under War Department, 
including National Home 
for Disabled Volunteer 
Soldiers and Panama 
Canal .$2325.641.525 00 $339,.765,931 00 
Ordnance Department 
Ordnance Service o% ; 1,066,500 O00 1,185,000 00 
Ordnance Stores, Ammunition 2,801,135 00 1,000,000 00 
Manufacture of Arms hie 300,000 00 289,000 00 
Ordnance Stores and Supplies 595,000 00 120,000 O00 
Automatic Rifles . : he 363,000 00 IS8.000 00 
Tanks sane a 264,000 00 214,400 00 
Field Artillery Armament 1.638.000 00 1.691.000 00 
Arms ms os , se (535,000 O00) (635,000 00) 
Ammunition ai eth (386,000 O00) (356,000 O00) 
Maintenance ‘ ; : (550.000 00) (600,000 00) 
Artillery practice material (167,000 00) ( 70.000 00) 
Proving Grounds, Army a 171,000 00 190.000 00 
Rock Island Bridge Rock 
Island, Ill : 30,000 00 13.150 00 
Testing Machines 20.000 00 25.000 00 
Repairs of Arsenals . 607.500 00 675.000 0060 
Gauges, Dies, and Jigs for 
Manufacture , 56.000 00 50.000 00 


+ 


It should be remembered that in addition 


Total amount Amount appro 
to be appro- priated for the 
priated under fiscal year end 
each head of ing June 36 
appropriation 1926 


Armament of Fortifications $ WN3,872 O00 & 937,000 Ov 
\rms (357.000 O00) (407.000 00) 
Ammunition (150,000 O00) (180,000 O00) 
Artillery practice material (276.872 00) ( 50.000 O00) 
Maintenance . (200,000 O00) (200.000 O00) 

\rmament of Fortifications 
Insular Possessions 233,100 O00 S16,600 0 
\mmunition (158,100 O00) (236,600 O00) 
Maintenance ( 75.000 00) ( 80.000 00) 

\rmament of Fortifications 

Panama Canal 200,450 OO 560,000 00 
Arms ih ne ee ( 55.100 O00) (100.000 O00) 
Ammunition ; ( 95.350 00) (200,000 O00) 
Maintenance : : ( 50,000 60) ( 60.000 O00) 

Total, fortifications, under the 
Ordnance Department 1,417,422 00 1.613.600 00 

Total, military, under Ord 
nance Department 9.323.357 00 7.384.150 

Salaries, Office of Chief of 
Ordnance : LSS.770 OF 159.652 00 

Total under Ordnance Depart 

14S i i 


ment 


to the funds appropriated specifically for the use of the Ordnance De 


partment, the Ordnance Department benefits from sums received from appropriations for training the organized Re 
serves, R. O. T. C. and the National Guard, and that the Department is reimbursed for work done at its various 


establishments for the Navy and other departments of the Government. 

















Artillery Ammunition at Frankford 


By 


Lieut. George A. Woody, Ord. Dept., U.S. A. 


HE Artillery Ammunition Deparment at Frankford 
Arsenal consists of ‘thirteen buildings of approxi 
The 
buildings consist of: Forge shop, heat treat shop, fuze 
shops Nos. 1 and 2, shell shops Nos. 1, 2, 1; sheet 


and drawn metal shop, artillery tool shop, artillery case 


mately 415,000 square feet of floor space. 


3 and 


shop, plating shop and artillery experimental shop. 
These shops have been laid out in two classes, viz., those 

to be operated upon a peace-time basis and those to be 

war-time basis. 


operated on a The peace-time shops are 


completely installed and contain equipment for manu 
facturing a great variety of artillery ammunition. 

The forge shop is for operation only on an emergency 
basis or upon very large produetion and due to the small 
amount of forging work required now it is not in operation. 
Such forgings as are required for present work are pro 
cured from other establishments. 

The heat treat shop is used in nosing and heat treating 
various sizes of shell and shrapnel, from 75-mm. to 9.2-inch. 
This shop is laid out in three units—the first unit handling 
nosing and heat treating up to and ineluding 75-mm., the 
second unit for nosing and heat treating from above 75-mm. 
to 6-inch, and the third unit for nosing and heat treating 
from above 6-inch to 9.2-inch. Equipment in this shop is 
also available for closing in and manufacturing sueh arti 
manu 


cles as the Livens Projectors, Mark II, which is 


seamless drawn tubing 7°<-inech diameter, 


3/16-ineh 


work, 


factured from 


22 inches long, with wall. This equipment is 


used, also, for any similar including the mannu- 


facture of bombs, ete. 
Fuze shop No. 1, a war reserve shop, is partially installed 
and is for emergeney use only. Equipment in this shop 


consists of standard hand 


variety of commercial articles and is standard “up-to-date” 
equipment, as is now used on all classes of commercial 
work, such as machine parts, automobile parts, bearings, 
rings and any articles manufactured from bar stock or 
forgings. 

l'uze shop No. 2 is operated as a peace-time shop and is 
completely installed. Equipment consists of standard hand 
screw machines, such as Pratt and Whitney, Warner and 
Swasey from No. 1 to No. 6, inclusive, Brown and Sharpe 
No. 00 to No. 2Gs, Auto 


¥g-inch to 3!5-inch eapacity National 


Automaties from Cleveland 


matics from and 


Aeme and Gridley Automatics. This equipment is used for 
the manufacture of time fuzes, either powder or mechanical, 
boosters, adapters, detonating fuzes and all types of com 
This 


equipment is available, also, for the manufacture of a large 


ponents up to and ineluding 314 inches diameter. 
variety of commercial articles. 

Shell shop No. 1 is operated as a peace-time shop and 
consists of certain special machinery, used in the manu 
facture of shell and shrapnel, up to and ineluding 3-inch, 
from forgings. Equipment consists of standard No. 4 to 
No. 6 Warner and Swasey hand serew machines and stand 
ard engine lathes, LeBlond and American, and this equip 
ment is available for the manufacture of adapters, and any 
other articles up to and ineluding 3 inches from bar stock 
This 


in manufacturing a 


and up to and ineluding 6 inches from forgings. 


equipment is available, also, for use 
large variety of commercial articles, manufactured from 
steel or other matériel, either from bar stock or forgings. 
Shell shop No. 2 


facture of from 3-inch to 6-inch shell or shrapnel. 


is a peace-time shop for the manu 
Equip 
ment in this shop eonsists of certain single purpose ma 
used in the 


chines manu- 





serew machines, sueh as 


Pratt and Whitney, Warner 
and Swasey from No. 1 to 
No. 6, 


inclusive, Brown and 


Sharpe Automatics from 
No. 00 to No. 2Gs, Cleve- 


land Automaties from %- 
inch to 31-inch eapacity 
and National Aeme and 
Gridley Automatics. This 


equipment ean be used for 
the manufacture of time 


fuzes, either powder or 


mechanical, boosters, adapt- 
ers, detonating fuzes and 
all types of components up 
to and ineluding 314-inch 


diameter. 


This equipment 
for the 


large 


is available, also, 


manufacture of a 





Gages used in Manuiacture of 75-mm. Cartridge Cases. 
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facture of shell and shrap 


nel and certain standard 
engine 


lathes. 


equipment such as 


lathes and _ turret 
This equipment is available, 
also, for a large variety of 
shell and shrapnel work, up 
to and ineluding 6 inches, 
and eertain articles of com 
mereial manufacture with 
in this capacity. 

Shell shop No. 3 is a war 


reserve shop intended for 


use in rough machining 
155-mm. and 240-mm. shells 
or their equivalent. Shell 


shop No. 4 is a war reserve 
shop for use in finish ma 
240 


mm. shells or their equiva- 


chining 155-mm. and 
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lent and for rough and finish machining 75-mm. shell or 
shrapnel, or their equivalent. 

The sheet and drawn metal shop is a peace-time shop 
and the equipment consists of a large variety of punch 
presses from approximately '%-ton to 250-ton capacity. 
These punch presses are of standard manufacture, such as 
Bliss, Toledo and Ferraeute, and can be used for the manu- 
facture of all articles made either from brass, steel or 
aluminum, or any other class of sheet metal work, up to 
10 inches diameter and about 14 inches in length. In addi 
tion to the press equipment there is standard sheet metal 
working machinery which can be used for the manufacture 
of all classes of sheet metal work. There is equipment for 
the manufacture of tin containers, up to approximately 
3 inches diameter, and 28 inches long. This shop is 
capable of handling a very large variety of sheet drawn 
metal and punch press work. 

The artillery tool shop consists of standard tool room 
equipment, such as Hendey and Norton engine lathes, 
Brown and Sharpe milling machines, Brown and Sharpe 
grinders, Universal cutters and reamer grinders, ete. This 
tool shop has a large capacity and is capable of manu 
facturing any class of tools, dies and fixtures. 

The artillery case shop consists of standard drawing 
presses such as Toledo, and E. W. Bliss. The presses 
range in capacity from 50 tons to 2,000 tons and are capa 
ble of drawing cartridge eases, or any other line of brass 
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work, from about a l-inch cup up to and including 5 
inches diameter and from 1 inch to 45 inches in length. 

The plating shop consists of standard plating equipment 
and is capable of handling almost any kind of zine, lead, 
tin and nickle plating. The equipment is available for 
almost any class of work of this nature. The Artillery Ex 
perimental Building is fully equipped with standard tool 
room equipment but is not in operation at present. 

Too much credit cannot be given to the loyal and faithful 
service on the part of the employees, consisting of produe- 
tion foremen, foremen, clerks, draftsmen, inspectors, shop 
checkers, toolmakers, machinists, machine operators, tin- 
smiths, sheet metal workers, millwrights, platers, helpers, 
oilers and janitors. 

The work in this department has materially increased, 
due almost entirely to low costs made possible by the effi- 
ciency, energy and enthusiasm exhibited by every employee 
and by the whole-hearted cooperation of all coneerned. 
A better or more efficient organization for the manufacture 
of shell and fuzes and the other work in hand does not 
exist. The organization is well seasoned and of long ex- 
perience. More than one-half the employees have over 
10 years’ service at Frankford; more than 25 per cent have 
over 15 years’ service and more than 10 per cent are 
credited with more than 20 years’ service; many have in 
excess of 30 vears’, while one has 37 years’ service. Many 


are former apprentices of the arsenal. 





Status of Civil Aviation in the United States 


‘T HE Department of Commerce and the American En- 

gineering Council for some time past have gathered in- 
formation relative to civil aviation. In June, 1925, a joint 
committee was formed to make a reliable comprehensive 
survey of the commercial and economic aspects of aviation 
throughout the world and to recommend the measures neces 
sary to encourage a national development of commercial 
aviation in the United States. In the Committee’s opinion 
the provision of essential air-navigation facilities is a 
publie responsibility, a direct subsidy to civil aviation en- 
terprises being unwise and unnecessary if these facilities 
are provided. 

A study of civil aviation reveals a number of significant 
facts of which the more important are briefly sum- 
marized below: 

(1) No European air transportation company is self 
supporting, though the proportion of earned income 
is rising rapidly on skillfully operated lines. The 
European Union, for example, in 1922 earned only 
20 per cent of its total expenditures, while in 1925 it 
earned about 60 per cent; 

(2) The rates charged are not in general in economic rela 
tion to the actual operating expenses. Passenger rates 
as a rule are not much more than those for first-class 


railroad travel; 


(3) The regularity of service, particularly of departure 


and arrival on schedule time, is not yet up to railroad 
standards. This fact, coupled with the generally shert 
length of the routes and the suspension of service in 
many instances during the winter months, is a serious 


drawback to the development of a permanent mail or 


coods air-traffie; 


(4) Air-mail traffie except on the line from southern 
France to North Africa has not developed as antici 
pated. The lack of night-flying, the relatively long 
interruptions to service during the winter months and 
the complicated relations between the many nations 
involved are the principal difficulties; 

(5) Night-flying is not as far advanced in Europe as in 


the United States Air-Mail Service. 

If civil aviation is to justify itself on a business 
basis in the United States we must supply air trans 
port with those essential facilities that have long been 
accorded to surface transportation. The history of the 
railways, the waterways and the highways affords 
ample precedent. Federal appropriations during the 
current fiscal year for these purposes to waterway and 
highway transportation alone total about $200,000,000. 

Until markets here and abroad for American com 
mereial aireraft are further developed, the primary 
support of the aircraft industry must continue to 
come from the United States Government. This sup 
port should be specifically directed to assist the in 
dustry to establish itself upon a basis that will enable 
it to derive most of its business from the publie and 
not from the Government. Such a condition ean be 
hastened if the Government appropriate moderately 
for the design and experimental construction by pri 


vate industry of commercial types of aireraft, engines 


and equipment for its non-military uses. 
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The Behavior Under Stress of the 


Iron Crystals in Steel 
Part II] 


By 


H. H. Lester and R. H. Aborn 


Discussion of Results 


N Parts I and II of this paper methods of measure- 
ments and experimental results have been given in con- 
siderable detail partly because the work has been more 


or less of a pioneer nature, the experimental methods are 


new, and the validity of the results found depend largely 
upon the way in which they were obtained. The exceed 
involved, the less un- 


satisfactory nature of X-ray spectrum lines from the stand 


ingly small magnitudes more or 
point of sharpness, ihe difficulties encountered when work- 
ing with very thin metal ribbons to secure uniform sections 
and to avoid non-uniform loading have contributed to make 
the labor involved in the tests very great, and have made it 
impossible to secure data on as wide a series of materials as 
would be desirable or to secure as much data as we would 
As it is, the X-ray 
measurements alone have involved some 20,000 readings, 
plotted 


As already stated, these values were plotted to 


have hiked on the materials studied. 


the experimental points representing average 
values. 
such a scale that the experimental errors, so far as they 
could be estimated, are less than the smallest division on the 
coordinate paper. Possibly this end was not quite achieved 
in the case of the blued stock because the speetrum lines 
were more diffuse than the lines from the other materials. 
However, the deformations were much larger for this ma 
terial and the eonclusions based on these readings are 
those for the other materials. 


Hooke’s law holds 


for the aggregate, the enrves for the crystal deformations 


thought to be as valid as 


In eonsidering the region for which 


show no such definite relationship holds for the erystals. 


A study of the experimental points indicated that the 


eurves for the most part could be represented by a series 


Pig. 19. 


Pig. 19. 
Troosto-Sorbite. 





Blued Stock, Cross-Section Parallel to Rolling Axis. 


White Spots Represent Massive Cementite or carbide above Eutectoid Composition. 


of straight lines inclined to the axes similarly to the in- 
clination of the stress-strain curves for the erystalline 
aggregates. Each straight line portion represents a stress- 
strain curve of the usual type, but the modulus varies from 
one portion to another and the straight line sections are off- 
set with reference to each other in a manner to suggest that 
during the application of stress the crystals oecasionally 
underwent partial strain recovery. Such an effect might be 
found in an ordinary tensile test if during the application 
of stress the test piece occasionally slipped in the grips. 
These irregularities in the curves eall for explanation and 
the explanation must lead into the realm of speculation. 

Metallic bodies are made up usually of many small erys- 
tals, heterogeneously arranged, that are closely packed. 
Irregularities in the deformation of individual erystals of 
the aggregate should be expected because no erystal could 
be deformed far without encountering obstructions from 
adjacent erystals. When tensile 


crystals tend to deform along atomie planes, which tend- 


forces are applied the 


eney causes motions at an angle to the applied stress. These 
lateral motions in adjacent erystals are as apt to be op- 
posed as they are to be in the same direction. Their gen- 
eral effect is to impose constraints to the motions of the in 
dividual crystals in response to applied stresses. For this 


reason irrecularities ino the deformations of individual 


crystals in the aggregate are to be expected. The obstrue 
tions to lateral motion considered should affect the slope 
of the stress strain curves, but could hardly be responsible 
for the offsets in the eurves beeause these seem to involve 
definite strain Strain during stress 


recovery. recovery 


might be brought about by bodily movements of erystals 


Fig. 22. 


Etch 4 per cent HNO; 4 seconds. x 3000. Sorbite or 
Fig. 20. Blued Stock. 


Cross-section parallel to Rolling Axis. Etch Sodium Picrate 15 minutes. x 1000. Black Spots Represent Excess Carbide 


above Eutectoid Composition; no other Carbide Shows. Fig. 21. Low Caron Stock. 


Cross-section parallel to Rolling Axis. 


Etch HNOg 4 per cent, 7 seconds. x 2000. Dark Areas Sorbite.Note Elongation of Grains in Direction of Rolling. Pig. 22. Low 


Carbon Stock. Cross-section Parallel to Axis of Rolling. 
Resolution Obtained in Dark Areas. 


Etch HNOg 7 seconds, Picric Acid 4 Seconds. 
283 


x 3000. Wo 
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into regions of less stress or by the realignment of the 
atoms in the erystals. As to the first possibility move- 
ments of this kind would involve slipping of one erystal 
over another or slipping of one grain over another if the 
grain is a single crystal. Whether or not it would occur 
would depend on the nature of the intererystal bonding. 
It has been regarded that the bonding between erystals is 
of greater value than the erystal strength' and that rupture 
along glide planes occurs before intererystal bonding gives 
way. The low carbon and the blued stocks had been 
severely cold worked. In plastic deformation large grains 
are broken up into smaller ones and in the process slip 


along glide planes oceurs with rupture in the erystals, the 





Pig. 23. 


Fig. 23. Low Carbon Stock. Section Perpendicular to Rolling Axis. 


over each other. There is a great deal of evidence that the 
resistance the erysta! offers to deformation parallel to 
some plane systems is much less than the resistance to 
deformation perpendicular to those systems. As stresses 
are increased there comes a value to the parallel com 
ponent that causes slip. The slip bands found in micro 
scopical studies of over-strained metal are supposed to be 
formed in this way. Such bodily movement of one section 
ot the erystal with reference to another would permit 
erystal recovery and would be analyogous to the slipping 
of a tensile test specimen in the grip of the tensile machine. 
Unfortunately, for the present experiments, slip bands have 
never been observed below the yield point and seem to be 





Pig. 26. 


Pig. 25. 
Etch HNO; 4 per cent, 45 Seconds. x 2000. 


Pig. 24. Annealed High Carbon Stock. Section Parallel to Rolling Axis. Etch HNO 5 seconds. x 1000. Divorced Pearlite. 
Pig. 25. Annealed High Carbon Stock. Surface. Etch Sodium Picrate 15 minutes. x 1200. Fig. 26. Annealed High Carbon 
Stock. Cross-section Parallel to Rolling Axis. Etch HNO 5 seconds. x 3000. Note the Definite Perlitic Structure. 


fragmentation of crystals in the low earbon material may 
be seen in Fig. 22. There is evidence? that the density of 
cold worked material is less than that of the material 
before cold working. This lower density might be regarded 
as due to the presence in the worked material of small 
cavities and erystals moving into these eavities during 
stress might account for strain recoveries. 

One would expect such movements to occur for some 
crystals for each value of loading, but not for any great 
number of erystals at any value of loading. The X-ray 
spectrum lines represent, not different orientations of the 
same set of crystals, but each line represents reflections 
from a different set of erystals. Since so many crystals are 
represented, it is not probable that the effect of individual 
crystals shifting into positions Jess stress would be noted 
in the X-ray spectra, especially since there would have to 
be a simultaneous shifting of a great many erystals for 
some stresses followed by minishifting for inereased 
stresses. Since the offsets in the curves occur in a number 
of planes for approximately the same stresses, it seems 
that the irregularities are more nearly related to stress 
ralues than to convenient cavities. The possibility for 
realignment of atoms in the erystals seems to afford a 
more satisfactory explanation of the strain recoveries. 
In Fig. 12 (see Part I of this article, Army ORDNANCE, 
Vol. VI, page 126), which shows the diagram of the forees 
applied to the erystal, it is seen that there are force com- 
ponents perpendicular to and parallei to each plane system. 
The parallel components tend to slide planes of the system 

iJefferies and Archer, “Science of Metals,” p. 166 (1924). 

2Dean, R. S., “Theoretical Metallurgy,” p. 57 (1924). 


Goerens, P., Carnegie Scholarship Memoirs, Iron and Steel 
Inst. (1911). q ' 

Landon, J. W., “Change of Density Due to Overstrain,” 
Jour. Iron and Steel Inst., Vol. 107, No. 1 (1923). 

O'Neill, H., Jour. Iron and Steel Inst., Vol. 109 (1924). 





definitely associated with yield, while the irregularities in 
the erystal stress-strain curves oceur below, in, and above, 
the yield point for the crystalline aggregate. On account 
of this difficulty it seems necessary to assume two kinds 
of slip, that which occurs at the yield point and that which 
occurs below. For reasons that appear below we have 
considered that slip at the yield point causes definite 


rupture along the plane of slip, forming what we have 
called “rupture planes,” while the other kind of slip does 
not cause rupture. The possibility for the latter kind of 
slip comes from the structure of the iron erystal. In the 
hody eentered cubie crystal each atom is equidistant from 
eight other atoms that are placed at the corners of a eube. 
If we should slide an atomic plane parallel to itself and 
to a basal plane relatively to an adjacent plane and by a 
definite amount dependent on the plane selected, the atoms 
would be again in the configuration they had before the 
motion started. Assuming with Hull,* that the atoms along 
the cube diagonal are in contact, the diameter of the tron 
atom is 2.48 angstrom units.‘ The arrangement of the iron 
atoms in the (100) planes is illustrated in Fig. 27, which is 
taken from a paper by Prof. F. C. Thompson and Mr. E. 
W. Millington.’ In this paper the authors have con- 
sidered very fully the type of slip we have assumed to 
characterize the region below the proportional point. They 
assume the atoms to be hard spheres. The atoms in any 
plane intermesh to a certain extent with atoms in the two 
adjacent planes of the same system. The intermeshing is 
least for the (110) system. The nature of the interlocking 
may be understood from the figure above. It is seen that 


2Hull, “The Crystal Structures of the Common Elements,’ 
Jour. of the Franklin Inst., Feb. 1922. 


4One angstrom unit equals 1 x 10-8 centimeters. 


5Thompson and Millington, “The Plastic Deformation of 
Alpha and Gamma Tron,” Jour. Iron and Steel Inst. 
No. 1, Vol. cix, 1924. 
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A to D 


reference to the plane of atoms B and C. 


in moving from atom A must be elevated with 
The elevation in 
the case of iron atoms amounts to .59 angstroms and rep 
resents the separation of the planes due to the movement of 
one plane over the other. The above authors consider the 
(100) planes to be the most probable planes of slip and 
regard the movement to be distributed through a con 
siderable portion of the erystal. If this were true and if 
the atoms behave as hard spheres the portions of the 
erystals affected would be stretched by 40 per cent of the 
original length. It seems impossible to consider sueh large 

deformations as _ possible 
rupture. — It 


without 
to the writers that Thomp 
@ son and Millington erred in 


seems 


assuming hard spheres. Gen 


Sy 


erally accepted theories ot 


utom  strueture regard the 


ELEVATION 
atom as made up of an inner 
dense portion surrounded by 


an outer region of relatively 


oS 
525 


low density occupied by the 

| outer electron orbits. The 

outer shells of the atoms 

> should) be mutually pene 
trable, so that atom A eould 

PLAN move to position D without 

AMG AME of the large change in plana 
spacing called for above 

The movement alon 110) planes would be still more 
possible and for this reason the writers consider this move 


ment the more probable as far as crystal resistance is con 
cerned, but the plane along which motion oecurs will depend 
partly on plane orientation as shown below. In the move 
nent of atom A in Fig. 27, as it left its position of stability 
there would be atomic forces brought into play tending to 
return it to its original position. These forees would con 
sist of attractive forces associated with cohesion and repul 
sive forees from B and C tending to prevent mutual pene 
tration. Ata point beyond the line of atoms B and C the 
attractive and repulsive forees would change directions and 
atom A would be pulled and pushed forward into the new 
position of stability at D. In this second stage of the 
motion similar forces acting on a great many atoms in the 
system of planes would probably cause a slight rotation of 
the erystal, The result as far as the X-ray measurements 


are concerned would be a temporary relief of strains 


throughout the crystal. Inasmuch as the atom A has moved 
from one position of stability to another equally as stable 
there would be, other things being equal, no tendency for 
it to return to its original position upon release of tension, 
but the movement is made in adjustment to elastie deforma 
tions in adjacent crystals and these erystals returning elas 
tically to their original shapes would cause a certain amount 
of return slip. It is probable, however, that there is no 
complete return and that after unloading some crystals 
would be found in tension and others in compression. The 
curves do in fact show in some eases incomplete return and 
also eases where the atoms are in compression after un 
loading. 

An objection to the above idea of stepped slip might be 
made due to the fact that in deforming the erystals by the 


unounts involved in the experiments the body centered 
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cubes have been changed to other types ol lattices, possi 
bly body centered rhombohedral, and that these should giv 
different spectra with an entirely different arrangement of 
lines. Such extra lines were not observed. The objection is 
not valid, however, because the planes that would give the 
new lines are never in the proper orientation for diffraction 
of the X-ray beam. 


argument of Thompson and Millington who regard changes 


However, this objection does affect the 


in density of plastically deformed metal to indicate ineom 
plete steps in block slip, they base their idea of the prob 
ability of preferential slip along (100) planes on density 
indications. If there were any great amount of the ma 
terial in a state of internal strain in cold worked material 
the X-ray spectra would show extra lines or diffused lines, 
except possibly in the case where the X-ray beam is normal 
cold While tests have not 


this laboratory to determine this point, extra or 


to the direction of work. been 
made in 
diffused 


drawn wires, nor have lines ever been found sensibly dis 


lines have not been observed in films from cold 


placed in films from other cold worked materials. 
The force necessary to initiate stepped slip would depend 


upon various conditions within the material such as dis 


tortions within the erystal, extent of previous deforma 


tion, erain size, ete. Some experimental evidence bearing 


on the subject has been given by Mr. Hugh O'Neill? who 
found that a single erystal of silicon iron had propo 
tional limit at 4,000 pounds per square inch and a yield 
point at 5,600 pounds per square ineh. Slip oceurred on 
the (110) planes. The proportional point would mark the 


beginning of stepped slip and the yield point would eon 


respond io a value that rave blo k slip. While these valu 

probably are not quite the same as might be found from 
single erystals of the iron of this investigation they serv 
to indicate the order of magnitude of the minimum stresses 
that would initiate slip in individual crystals. The lowest 


stress for which there was evidence of slip in the present 
investigation was 15,000 pounds per square inch 

As to the extent of the slip we have been considering the 
films do not give any information. This is beeause the film 
records conditions only with reference to the crystal unit 
or lattice and does not reeord strains with reference to the 
whole erystal which contains many unit erystals. It is 
probable that the deformations involve a considerable num 
ber of adjacent planes though this would be determined 
The 


parallel to the planes would be limited by the constraints 


by the movements of adjacent crystals. movement 
due to the influence of adjacent erystals and could not pro 
ceed very far without producing slip bands. If the move- 
ment were restricted to sliding on one or two planes a slip 
of about 1,000 steps would be 
A slip of 
the curve irregularities provided that in this distanee suf 


that 


necessary to produce a 


visible shp band. a single step would explain 


ficient strain recovery were possible. It would seem 


stepped slip could involve few or many planes and few or 
a considerable number of steps. It would be expected that 
as stresses are increased the movements once initiated would 
proceed with greater rapidity, and would be arrested with 


diffieulty until a stage was reached where econ 


erreater 


straints due to adjacent ervstals would no longer stop the 


motion, which would continue with actual rupture of the 
material along the plane of slip This ruptured material 
O'Niell, “The Effect f Cold Wort I'pon the Density of 
Crvstals of Alpha Tron,’ Tour Irov ind Steel Inst 


Vol. ecix No. 1, 1924 
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would be evident as a region of disorganized atoms adjacent 
to planes of slip. Evidence of sueh a condition has been 
observed by Howe' who repolished surfaces that had shown 
slip bands and found on etching the repolished surfaces, 
bands that corresponded to the former slip bands. He 
ealled these “X bands.” 

There is some evidence outside of the present experi- 
ments for the existence of the small slips we have assumed 
for the region below the proportional point. Howe? dis- 
cusses the inadequacy of block slip to explain all types of 
and illustrates that do 


We would. explain the eurved sur- 


metal deformation deformations 
not show slip bands. 
faces he notes as due to stepped slip where the steps were 
Fraichet* has made 
extensive investigations of elastic deformations by magnetic 


When alpha iron erystals are distorted there is a 


too small to give visible slip bands. 


tests. 








Pig. 28. This curve, taken from work by M. L. Fraichet, 
shows below the horizontal axis galvanometer deflections cor- 
responding to changes in magnetic flux that were caused by 
varying the stress on a specimen of nickel steel. Above the 
horizontal axis appears the stress-strain curve for the same 

en. Stresses are plotted on the horizontal axis and 
galvanometer defiections and strains on the vertical axis. 
Assuming that crystal deformation is responsible for the 
change in magnetic flux the magnetic curve gives evidence 
of irregularities in crystal deformations similar to those 
found in this investigation. Some of these are marked at 
L, M, N. The curve indicates also that for stresses above 
the elastic limit at E there is little increased deformation in 
the crystals and possibly a definite strain recovery. 
Fig. 28 


magnetic some 


change in the permeability. In 
of Fraichet’s curves are reproduced in which the change in 
deflections that correspond to changes in 
magnetic flux are plotted against stresses. The propor- 
tional limit is represented at the point E. If the deforma- 
tion were uniform there would be a smooth curve from zero 
load to the point KE, instead there are small irregularities at 
both above 


galvanometer 


the points L, M, N. These irregularities oceur 


and below the elastic limit. In the region for which the 
metal is yielding the deflections become less 
and finally change sign near the rupture point. If the 
may be regarded as indieat- 


crystal 


galvanometer 


deflections of the galvanometer 
ing crystal deformations the above facts indicate 


recovery in this region and the fact that there are irreg- 
t1Howe, “The Metallography of Steel and Cast Iron” 
(1916 Edition). p. 452. 
2Howe, “The Metallography of Steel and Cast Iron,” Sec. 
410, p. 311. 


sFraichet, Rev. de Met., V. 20, 32, 549 (1924). 


ularities indicates that there are irregularities in the erystal 
deformations in this region, as well as in the region below 


the elastic limit. These indications agree with the evidence 
of the present investigation. 

So far as the present experiments show there is no point 
in the erystal deformation that may be associated with the 
proportional or the yield points of the erystalline aggre 
gates. The erystals deform up to a maximum strain value 
though as discussed above the deformation curve is irreg- 
In the case of the blued stock the erystals were under 
the yield point than they were below, the 


the proportional 


ular. 
less tension at 
naximum deformation oecurring near 
With the other 


Was maximum in the 


point. materials the average crystal de 


formation yield range although in- 
dividual erystal groups represented in the 
curves for separate planes showed in some cases deforma 
the highest loads that were less than those that 


Above the proportional 


stress-strain 


tions for 


had been found for lower loads. 


the same irregularities characterize the stress-strain 


X-ray measurements ¢an- 


point 
curves for the erystals as below. 
not be made above the vield point because erystal strains 
vannot be measured during yield. Specimens were loaded 
above the yield points found on previous loadings, but be- 
‘vause of permanent set the stress values were not above 
the yield point of the material in its new condition. 
points the same type 
of curve The 


rities in this part of the curve could have been caused by 


How 


ever, for values above previous vield 


irregularities occurred as below. irregula 
crystal recoveries that oceurred during bloek slip. 

is defined as the minimum stress value 
certain 


The elastie limit 


there is elastic recovery. There was a 
crystals which varied with 
crystals as the different 
obtained for the different The 


small amounting to .07 per 


for which 
amount of residual strain in the 
the orientation of the shown by 


values planes. average 


strains were cent for 
There seemed to be no relationship between 


After 


compression, 


residual 
the greatest. 
residual strain and extent of loading. 
unloading, some erystals were in a state of 
This effeet should be expected 


the extent of 


others in a state of tension. 
provided there were small slips in loading that were imper 
feetly Where the slips begin to 
have greater magnitudes the return should be less perfect 
so that even though the erystal lattice has reeovered slip 
has not been completely retraced and an elastie limit. is 
found for the material at a point which varies with the 
decreasing as the sensitivity of 


retraced in’ unloading. 


precision of measurement, 
the measuring instrument increases.‘ 

The yield point is defined as the point where block slip 
this definition 


We need point 


begins. There is nothing inconsistent in 


with the results of present experiments. 
out only that block slip relieves strain in the erystal lattices 
as does stepped slip, and for this reason does not materially 
affect properties of the material through in- 
trodueing strains in the but the fragmentation of 
erystals that accompanies block slip does have an effeet on 


the elastic 


crystals, 


the elastic constants. of the crystalline aggregates. 


Elastic Moduli 


On account of the fact that the individual erystals in the 
conglomerate mass of erystals that make up the aggregate 


are not free to move as individuals, the determination of 


4Jefferies & Archer, 
lar conclusion 





of Metals,” p. 15, state a simi- 


“Science 








JAN.-Fer., 1926. 


the erystal moduli from these experiments cannot be taken 
as indicative of the true erystal moduli. In stressing the 
material a great deal of the applied foree is expended 
against the restraints to the crystal motions and for dif 
ferent plane systems the restraints to motion are greater, 
the greater the inclination of the plane system to the diree- 
tion of the force applied to the material. This point is 
illustrated in the case of the moduli obtained for the (110) 
planes. First and second order reflections were measured 
involving two orientations, the second order having twice 
The 


modulus trom the second order reflections was nearly twice 


the in¢lination to the incident rediation as the first. 


that found from the first, although the forces within the 
erysta! tending to resist motion would be the same in both 
cases. For this reason the moduli for the planes may be 
expected to vary with the inclination of the planes as well 
as with the atomic forces between planes. Moreover, the 
moduli will vary trom point to point along the stress-strain 
curve for any plane system, because of the differing eon 
straints encountered after each readjustment that oceurs 
with the small slips. Some moduli based on short lengths 
of the curves are shown in the curves. The average moduli 


for the different orientations are shown in Table TX. 


TABLE IX 


Plane 2nd Ord 

System 110 100 211 110 310 321 

Angle 

with 5.1 0 4 12.7 15.6 |} 18.2 22.8 

Vertical 

Modulus 26 x if 32 x 41 x 45 x 49 x 
Values | 10f 10 | 10 10° 10 108 
Iu view of the above it seems to the writers that in the 


case of block slip in plastic deformation of erystal con 
glomerates the planes along which slip oeeurs in individual 
crystals will depend on the orientation of the planes as well 
as on the interplaner spacing or atom density in the planes, 
the factors usually regarded in considerations of “planes 
of easy slip.” 

While the moduli for individual planes do not signify 
much as to anisotropic elastie properties for the erystals, 
it is possible to average the deformations for the various 
planes and arrive at a value that may be taken to represent 
the average deformations in the erystals. Each speetrum 
line represents reflections from a different set of crystals 
and each set may represent a different number of crystals. 
Thus, there are three orientations that will give reflections 
corresponding to the (100) (110), 
twelve for the (211), twelve for the (310), and twenty 
four for the (821) planes. Accordingly for each load the 


planes, six for the 


deformations for the individual planes were weighted to 
correspond to the number of orientations that would give 
reflections from those planes. The average of the weighted 
values for each load was plotted against the corresponding 
stress value in the column headed “weighted average for 
The resulting curve may be taken 
In taking 


the alpha iron erystal.” 
as an average stress-strain curve for the ervstal. 
the curve in this way the variation of modulus with orienta 
tion is neglected. but this variation involves the unknown 
that 


factor of crystal constraints. It is felt the curve as 


plotted is sufficiently representative for the purposes of 
this artic’e, 


will Cone ly de 


( Part iV, whiel 
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the present discussion. Having arrived at the stress-strain 
still 


There are three moduli considered, one from a 


curve it Is necessary to define the moduli derived 


therefrom. 
straight line through the mean positions of the deformation 
points up to the elastic limit, another from a similar line 
up to the maximum deformation stress for each material 
and a third from a similar line up to the maximum stress 
point. The resulting modulus values together with the 
moduli for the erystalline aggregates are given in Table X. 

When we consider the moduli obtained from the annealed 


and low earbon stoeks in the region of maximum deforma 


TABLE X 


MODULUS IN LBS. PER SQ. IN 


| 
| 
| 


MATERIAL 


Crystalline 


Below To Max 


To Max 
P. L. Point Def. Px 


Stress Pt. | Aggregate 


Blued Stock 22 TS x 106 2073 x 108 2373 x 108 2571 x 108 


Low Carbon Stock | 30+6x 106 | 33+6x 16% | 33+6x 10* | 2971 x 108 





Annealed Stock 3579 x 106 4378 x 108 4378 x 106 rIt2x 10 


a 





tion, which is above the proportional point, we notice a 
considerable divergence of the erystal moduli from those 
This divergence indicates that above the 


of the aggregates. 


proportional point there is either an actual change in the 


crystal modulus which is improbable, or else the stresses 


on the erystal are less than the stresses on the aggregate, 


which may be possible. The latter assumption may be true 


if in this region there is a gradual stiffening of the 
resistance of the material to deformation through the 


formation of disorganized material. Such disorganized ma 
terial might be formed along rupture planes during the 
wrogress of block slip. The disorganized material would 
have a larger modulus and for this reason take an undue 
share of the load on the material. 

The blued stock, however, behaved differently. In this 
case there is no great departure by the erystal moduli from 
the value for the material, considering the limits of ae- 
There 


modulus 


vradual increase in 


but the 


curaey. does seem to be a 


values 
found nowhere exceed the value for the aggregate. This 
different 


apparent with inereasing load, 


different behavior is considered to be due to a 
distribution of the carbon from that in the annealed ma 
different from that in the 


It the iron crystals of the blued 


terial and to a earbon eontent 


low earbon material. 
material contained carbon atoms the amorphous material 
formed would contain also a certain amount of earbon and 
might be expected to be elastically weaker in consequence. 
There would not be the variation in stress distribution 
found in the other eases and the large change in apparent 
evident. If the 


carbon adds materially to the disorganization it might be 


would not be presence of the 


modulus 


expected that the essentially amorphous material formed 


would not be verv elastic and would aet as inelastic ma 


terial in deformation. There is some evidence that in facet 


igh earbon steel does lose some of its elastic properties 


after being stressed beyond the proportiona: point.’ 


Dalby, “Strength and Structure of Steel and Other Metals,’ 


p. 136, 1923. 


will he published ih the March-April wsSue of this Journal.) 











Frankford Arsenal 
[ HIS year Frankford Arsenal celebrates its 110th birth- 
Established in 1816, Frankford has grown from 


day. 
a very meager beginning to be one of the principal manu- 
facturing establishments of munitions in America, being 
fifth in area, second in monetary value of plant and equip- 
ment, and equal in importance and quality of production to 
any similar establishment in this country. 

Frankford Arsenal has a 
Standing as a bulwark in our national defense 


time-honored record of per- 
rormanee, 
system, it has assisted in the suceessful culmination of 
every war in which the United States has been engaged 
with the exception of the Revolutionary War and the War 
of 1812. 


quality of its flint caps, grape shot, and other types of 


A eentury ago Frankford was famous for the 


ammunition. Its products helped to sustain American 


forces in the Mexican War, aided the valient troopers who 
engaged in the many Indian conflicts, and through the 
supply of its ammunition, was instrumental in preserving 


Civil War. 
on until our participation in the World 


From those day $ 
War, 


record of achievement outdistanced any of its previous ae- 


the Union throughout the 


when its 
complishments, Frankford has performed nobly in_ the 
cause of national defense. 

From the beginning Frankford Arsenal has been and is 
today the small arms ammunition plant of the American 
Government. In addition to the fame of its small arms 
ammunition, it is recognized as the center of manufacture 
of precision and fire control instruments supplied by the 
Ordnanee Department. Reeently it has been doing de- 


work requiring scientific 


The airplane 


velopment and experimental 
knowledge and skill of the highest order. 
and radio have created demands for precision instruments 
of a type and character heretofore unknown. Fire control 
instruments for the use of antiaircraft gunners are now 
so complicated in construction and operation as to be 
almost incomprehensible to one not versed in their opera- 
tion. Sound loeators for detecting airplanes when they 
eannot be seen, radio instruments for communication, and 
mechanical time fuzes for use against aircraft, are among 
the highly technical items manufactured at Frankford. 
Not only has this arsenal been noted for the quality of its 
products, but its eapacity makes the quantity of its output 
also of extreme importance. For instance, Frankford 
Arsenal ranked fourth in the production of caliber .30 ball 
ammunition in the World War, while the relative produe- 
tion of the Arsenal in the World War as compared to the 
total ammunition manufactured by all other agencies was 
ibout 7 per cent. 

It can therefore be seen that Frankford Arsenal plays a 
vital part in our national defense both in peace and war. 
Particularly is this true when one considers that Frankford 


1s equipped today ean be the first plant of its kind to be 





i) ditorial il 


placed on a production basis should a national emergency 
After all the most important pro 
duetion of munitions is that of 
war, and like the great humanitarian organizations that 
stand ready to answer the call of a catastrophe, so Frank 


unhappily come again. 
the first few months of 


ford is prepared to render immediate aid should the need 
ever come. 

Equally important with its readiness to arm our fighting 
forees is Frankford’s development work in peace time 
A spirit of coéperation exists between Frankford and re 
lated industry of the country, especially with commercial 
powder concerns and brass manufacturers. This close con 
tact makes possible the great progress recently made by 
Frankford in the quality production of small arms am 
munition best exemplified by the record of tests for Mateh 
ammunition held during 1925, the winning of the contests 
for Palma International Mateh 


establishment of new world’s records for the accuracy ol 


and ammunition, and the 
these special types. 

ARMY ORDNANCE, on behalf of the entire membership ol 
the Armv Ordnance Association, takes justifiable pride in 
Frankford Arsenal 110th 

] 


tribute to that long line of 


extending greetings to upon its 


birthday. It is happy to pay 


devoted publi servants who in the past vrave ot their best 


for Frankford and the national defense. It is privileged 
likewise to congratulate those who are responsible for thi 
conduct of Frankford Arsenal today for having brought it 
to its present high position among the small arms ammunt 
tion manufacturing plants of the world, and, finally, if 
takes great pleasure in wishing for Frankford Arsenal a 


as brilliant as the past is illustrious 


future 


The Secretary Speaks 


7 HE publication by the Secretary of War of his annual 
report is always a most interesting event in the calendar 
of ordnance activities. This is so because those who are 
interested in ordnance are always anxious to know the 
actual appraisal which the Secretary places upon ordnance 
in his analysis of current activities of the entire War De 
partment, as well as to gather the benefit of his plans and 
counsel. It is very gratifying, therefore, to find in the 
annual report of the Secretary for the fiseal year 1925, 
added emphasis to what has already been said on the sub 
ject of ammunition reserve, a topic very dear to all who 
have a proper conception of industrial preparedness 
Seeretary Davis says: 
report of the 


“Tt was explained in the last annual 


Seeretary of War that, as a result of exhaustive studies 
and plans by ordnance experts during the past few years, 
it is now believed that this country is in a position to reach 
from 12 to 14 


not disaster, during the 


ammunition production of safe volume in 


months. But to prevent defeat, if 
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early phase ol a major war, a reserve of munitions must 
first 12 
of war, during which period the peace-time manufacturing 


be built up sufficient to tide us over the months 


industry can be expected to place itself on a war basis. 
“The importance of maintaining a war reserve of sup 
The 


Part of the supplies become 


plies is easily overlooked and hard to exaggerate. 
process is prosaic and costly. 
useless from age. Where a wide difference exists between 
peace and war establishments, as it does with us, current 
issues and replacements will not fully balance the loss. 
“At the same time, if the Nation is to spring to arms, it 
must have the arms to which to spring. No longer can such 


ammunition, and masks be 
stocks of a 


gap between civil and military 


vital items as weapons, 


gas 


obtained from the general nation. Specializa 


tion has made too wide a 


types in these and other articles. In round numbers it 


would take a year to turn our factories from peace to wat 


production. Meantime, unless we have a war reserve, we 


are at the mercy of a better equipped enemy. Personnel 


and training are of no avail unless there be the supplies to 


make the numbers and the skill effective. The money spent 


on a war reserve is the indispensable protection of othe 


military investment. 


“The lists of essential items for the ammunition reserve 


have been practically completed. They have been held at 


the very minimum consistent with national safety, and IT am 
convineed are most conservative both as_ to items and 
quantity. 

“However, our ammunition reserve in many. it 
considerably below even what are considered the vei 


mmediately availab 


1 , 
<ho iad be 


No funds |] 


minimum quantities W hiel 


, , 1 } ‘ 
In «nse OL emergeney mve peen allotted Lol the 


replenishment of our ammunition reserve of late years. 


Each vear has constant depletion in this essential 


seen 


item. Another problem to be faced in the maintenanee ot 


in ammunition reserve is that the munitions manufactured 


during the World War are deteriorating at an alarming 
rate. 


“Men 


nished with the 


ean be mobilized. But, unless they ean be fur 
means to do battle, to thrust them into the 
vortex of modern war is to offer them as mere sacrifices on 
an altar ot unpreparedness. 
“it w that 


ammunition reserve can longer be postponed. It is 


not believed the question of an adequate 


neces 
sary to adopt at once a policy of ‘pay as we go’ for an 
adequate reserve of munitions. 

“Tt is hoped that a 10-year program for the completion 
and maintenance of the ammunition reserve required for 
two field armies of 1,000,000 men may be started with the 


fiseal year 1927. By the end of the fiscal year 1936 the 


essential ammunition reserve would be available in ease of 


emergency and thereafter appropriations would be re 


quired only to maintain the reserve while providing tor 
the necessary annual target practice.” 


Editorial comment on this clear and concise statement 


of the case would be superfluous if not presumptous. 


Suffice it to say that Mr. Davis is urging in this particular 


part of his report a very vital matter. ARMY ORDNANCIi 


will do all in its power to assist in educating the nation 


beeause, after all, the solution of this and other national 


defense problems is the responsibility of the Ameriean 


ARMY ORDNANCE 


people for whom the Secretary has stated the fa 
“he who runs may read,” and, we hope, having read do his 
solution of this very important ordnance 


part toward 


problem 


Air Plans 


‘T HE general approval with which the Morrow Board 

report on the aireraft situation in America has been re 
ceived by press and people has many healthy indications 
First of all, the nation is to be congratulated on having a 
board composed of executives of the highest caliber give 


time and energy to an investigation of the air problem 


Furthermore, the report itself, replete with businesslike 
facts and conclusions, furnishes an air plan that looks far 
into the future. Only the die-hards, who are willing to 


substitute faney for tact and who permit personality to 
overshadow principle, seem dissatisfied. 

Equally significant to the Army are the results of the 
Mitchell court-martial. 


the 


The deliberation and patience with 


which court considered hours and volumes of appa 


rently irrelevant testimony, the fairness 


with the 


unquestionable 


with which it dealt aceused, have elicited from all 


substantial Americans a high degree of satisfaction Good 
oraecr and discipline In the Army, which above all else 


must be restored and maintained, are on the road to re 


covery and this 1s indeed eause tor re 


contidence in our military 


s10n OL renewed 


With investigatme committees. 
ourned, the atmosphere is clear, and there is every reaso 


consideratio1 oT « 


(ir 


pect 
problems of the Army and Navy Services, and Vv 


ook rorwi 


ird to a period of complishment in air develop 
men unmarred and inhan pre re r\ the hbickeri 2, and 
wasteful expenditure of time, oney, and effort of 
— ' 


Liberty Bell 


| Hk strokes of the Liberty Bell, which were heard again 
the New 


progress in 


Year, 1926, inaugurated a 


And it is 


at the beginning of 
noteworthy epoch of our history. 
gratifying to recall that, coincident with our achievement 
in every field of endeavor, political, economic, and scientifie, 
the development of ordnance has kept apace. 

The proposed Sesquicentennial International Exposition 
in Philadelphia, which will celebrate the 150th anniversary 
We hope 


that there will be a Government exhibit at the Exposition 


ot American freedom, has mueh signifieance. 
which will adequately demonstrate the ordnance phase of 
insurance. 

It is a 


1776 to the monster weapons ol today, and vet since the 


peace 


far cry from the primitive accouterments of 


time when the Liberty Bell first announced its message of 


freedom which is relatively short as the history of nations 
(meriecan 1n 
added 


prepareaness 


should 


go—this advancement has been made by 


gvenuity and American initiative. There is, therefore, 


reason why all those interested in industrial 


and in the design and manufacture of munitions 


develop 
side 


hope that those 


herald our 150th anniversary with aeclaim The 


ment of arms and ammunition has progressed side by 


with our other scientific marvels, and we 


ordnance exhibit 


who visit the Exposition will find there an 


of which they can be justly prond 















































Edited by Maj. William A. Ganoe, Inf., U. S. A., Historical Section, Army War College. 


INCE submitting the manuscript of his article, “The 
Battery of ‘Old Lronsides,’ ” 
November-December issue of ARMy ORDNANCE, 1925, 
page 153, Capt. Elhot Snow (C. C.), U. S. N., has dis- 
covered some very interesting historical material concerning 


which appeared in the 


prescribed proof tests specified by our War Department 
one hundred and thirty years ago. The contrast between 
methods then and now seems to be brought out vividly in 
the revealed correspondence of that antique period. One 
letter reads: 

“Wak Orrick, September 27, 1796. 
“SECRETARY OF THE TREASURY. 
Sir: 

“TI believe the best explanation relative to the proofs by 
water will be to give Mr. Hughes a more detailed view of 
the mode in which the experiment will be directed to 
be made. 

“The object of the water proof is, to discover whether 
there are any holes which penetrate through the sides of the 
Cannon, For the purpose, the Examiners will be instructed 
after the Cannon have undergone the proof by powder to 
place them upon a thick piece of Timber so they may be 
easily made to turn upon it. The Touch-hole will be stop 
ped with a wooden peg covered with tallow. The Cannon 
will then be raised and the chace surrounded with linnen, 
so that any water which may fall down the sides, on filling 
the bore, shall not be confounded with drops that may 
filter through the metal; and with the same view the water 
will be poured into the cavity by means of the spout of a 
watering pot. The water will then be pressed on by a 
rammer covered with thick cloth so as to fill exactly the 
muzzle of the Cannon. During this operation, the exterior 
will be attentively watched, to see whether any water 
passes through the metal. If the least filtration appears the 
cannon will be refused. 

“As to the dimension of the twelve-pounders, ete., the 
draughts are in hand and T expect they will be finished in 
a few days.” 





So after the cannon had been powdered, smoked and 

gassed by the numbers, it had to undergo the water eure. 
The very delicate operation of pouring the liquid into the 
muzzle and of subjecting it to strenuous manpower 
hydraulics, after the weapon had been swathed in fine linen, 
and all this, while haughty examiners stood about in regal 
serutiny to see the poor casting sweat, seem to us to be a 
set of cruel, erude and unusual punishments as well for the 


manufacturer as the cannon. 


tests preseribed by the War Office, but their very manner 


of administration was outlined for the contractor with great 


particularity. Even the firm of Paul Revere and Son com- 


For not only were precise 


plains of this severity—-the same Paul Revere who vies m 
poetry with John Gilpin, Phil Sheridan and the soldier who 
went from Ghent to Aix. Let those who thought the task 
of production for the government during our late war to be 
burdensome in relation to required standards, read this 
bitter complaint of the foundry operated by a patriot and 
modern firms would 


his son. Perhaps the troubles of 


“loose in a comparison.” 
“Boston, 4 May, 1812. 
“Jacon Eustis, Esq. 
SIR: 
“The minute which vou handed us of the proof required 


for the 
cannot obligate ourselves to furnish guns to stand a proof 


six pounders is so much more than is usual that we 


one third part more than is laid down by the best writers on 
Artillery as the standard. 

“In Smith's Military Dietionary the proof of light brass 
guns is laid down at half the weight of the shot. 

“The following extract respecting the proof of brass gun- 
is taken from *‘Adyves, Bombandier’ the light with ‘half the 
weight of the shot.” The brass ordnance have not *however 
heen proved of late with sueh heavy charges,’ but with the 


following: 


$3 pounders light 3 times 1 Ib. each round 
( é “ 3 2 
1 2 : 
12 “ medium 2 5 


“The Brass Guns whieh we have cast for this State have 
heen proved with half the weight of the shot (light 6 
pounders), the first time, and one pound and a half the 
second and we will finish the 3 brass 6 pounders and one 
brass 12 pounder for you as soon as possible; which we 
have no doubt will stand a greater proof than is required 
by the government. 

“But we eannot warrant them to stand a proof more than 
half the weight of the shot. Our guns are east solid and 
hored after and should there on examination be any suspi 
cion as to the solidity of any of them we will not object 
to have such ones proved in the manner pointed out in the 
minute furnished. We shall in the meantime use our best 
endeavor that vou shall not wait for us, but every exertion 
shall be made to ecompleat the whole number as if the con 
tract was now signed. As we feel perfectly assured that 
when the Government see and examine our guns they will 
not loose in a eomparison with any guns ever made in 
this country. 

“Very respectfully, 
“Your Humble Servant, 


“PauL REVERE AND Son.” 
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Edited by Major John A. 
Officers of the Ordnance Department and Their Stations 


REGULAR Officers of the Ordnance Department with 
station as of January 1, 1926, follow: 
Maj. Gen. C. C. Williams, Chief of Ordnance, Wash- 


ington, D. C. 


Brig. Gen. J. W. Joyes, Assistant Chief of Ordnance and 
Chief of Field Service, Washington, D. C.; 

L’H. Ruggles, Assistant Chief of Ordnance 

DB. ©. 


Brig. Gen. C. 
and Chief of Manufacture, Washington, 

Col. T. L. Ames, Ordnance Officer, Second Corps Area, 
New York, N. Y.:; 


Col. E. D. Brieker, Commanding Officer, Watervliet 
Arsenal, Watervliet, N. Y.; 

Col. T. C. Dickson, Commanding Officer, Watertown 
Arsenal, Watertown, Mass. ; 

Col. Samuel Hof, Harvard University, Boston, Mass.; 

Col. O. C. Horney, Commanding Officer, Frankford 
Arsenal, Philadelphia, Pa.; 

Col. D. M. King, Commanding Officer, Rock Island 
Arsenal, Roek Island, IIl.; 

Col. E. P. O’Hern, Ordnance Officer, First Corps Area, 
Boston, Mass.; 

Col. H. W. Sehull, Commanding Officer, Springtield 


Armory, Springfield, Mass. ; 
Wm. H. Tschappat, Chief, Technical Staff, Wash 


ington, D. C. 


Col. 


Col. A. F. Casad, Commanding Officer, Raritan Arse 


Lt. 
nal, Metuchen, N. J.; 

Lt. Col. G. F. Jenks, Ordnance Officer, Eighth Corps Area, 
San Antonio, Tex.; 

Lt. Col. H. B. Jordan, Army Industrial College, Wash 


ington, D. C.; 


Lt. Col. J. E. Munroe, Army War College, Washington, 
D. C.; 

Lt. Col. J. H. Read, Jr., Springtield Armory, Mass. ; 

Lt. Col. E. M. Shinkle, Dept. Ordnance Officer, Honolulu, 


H. T.; 


Lt. Col. G. H. Stewart, Rock Island Arsenal, II.; 
Lt. Col. S. S. Underwood, Commanding Officer, Augusta 


Arsenal, Augusta, Ga.; 
Col. G. L. Wall, Dept. Ordnance Officer, Manila, P. L.; 
Col. C. M. Wesson, Ofticer, Aberdeen 
Proving Ground, Md.; 
. Col. W. TI. Westervelt, Military Attache, Paris, France. 


Lt. 
Lt. 


Commanding 
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Brooks, Jr., Military Personnel Section, Office of the Chief of Ordnance 


Maj. K. F. Adamson, Manufacturing Office, 
Chief of Ordnance, Washington, D. C.; 

Maj. Donald Armstrong, Watertown Arsenal, Mass.; 

Maj. H. S. Aurand, Philippine Department, Manila, P. 1; 

Maj. R. L. Avery, Chemical Warfare Service, 
Arsenal, Md.; 

Maj. C. H. Bandholtz, Massachusetts Institute of Techno 
logy, Boston, Mass.; 

Maj. G. M. Barnes, Manufacturing Service, Office, Chief 
of Ordnance, Weshington, D. C.; 

Maj. C. R. Baxter, Harvard University, Boston, Mass.; 

Maj. P. G. Blackmore, Rock Island Arsenal, IIl.; 

Maj. W. P. Boatwright, Watertown Arsenal, Mass.; 

Maj. R. N. Bodine, U. S. Military Academy, West Point, 


Service, 


Edgewood 


Bet 
Maj. L. D. Booth, Harvard University, Boston, Mass. ; 
Ma). J. G. Booton, Harvard University, Boston, Mass.; 


Maj. W. A. Borden, War Department General Staff, Wash 
ington, D. C.; 
Maj. M. L. Brett, 


Franciseo, Cal.; 


San Franeiseo Ordnanee District, San 


Maj. J. A. Brooks, Jr.. Office, Chief of Ordnance, Wash- 
ington, D. C.; 
Maj. J. H. Burns, Office Assistant Secretary of War, 


Washington, D. C.; 
Maj. A. S. Buyers, Fifth Corps Area, Ft. Hayes, O.; 


Maj. L. H. Campbell, Jr., Rock Island Arsenal, TIl.; 

Maj. W. A. Capron, Caterpillar Tractor Co., San Leandro, 
Cal.; 

Maj. R. W. Case, General Staff Corps, Hdg. 7th Corps 


Area, Omaha, Neb.; 
Maj. EK. H. Chase, Jr., Tank School, Camp Meade, Md.; 
Maj. T. A. Clark, Field Service, Office, Chief of Ordnanee, 
Washington, D. C.; 

W. L. Clark, 
of Ordnance, Washington, 
Maj. W. L. Clay, 

ton, D. C.; 
Maj. J. K. Clement, Aberdeen Proving Ground, Md.; 
Maj. Everett Collins, Ordnance Officer, 2nd Division, Ft. 
Houston, Tex.; 
Maj. J. K. Crain, Army War College, Washington, D. C.; 


Manufacturing Service, Office, Chief 
- <3 


Industrial 


Maj. 


Army College, Washing 


Sam 


Maj. H. C. Davis, Jr., Organized Reserves, Fresno, Cal.; 
Maj. F. A. Englehart, Rock Island Arsenal, IIL; 

Maj. P. R. Faymonville, Military Attaché, Tokyo, Japan 
Maj. A. W. Ford, Aberdeen Proving Ground, Md.; 
Maj. S. H. Frank, St. Louis Ordnance District, St. 


Louis, Mo.; 
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Maj. O. J. Gatehell, Commanding Officer, Panama Ord 
nance Depot, C. Z.; 

Maj. R. L. Gaugler, Organized Reserves, Harrisburg, Pa. ; 

Maj. A. G. Gillespie, Ordnance Officer, Sixth Corps Area, 
Chicago, IIL; 

Maj. J. B. Gillespie, Militia Bureau, Washington, D. C.; 

Maj. G. W. Graham, Ordnance Specialists School, Raritan 
Arsenal, N. J.; 

Maj. DeW. C. T. Grubbs, Ordnance Officer, Seventh Corps 
Area, Omaha, Neb.; 

Maj. R. H. Hannum, Aberdeen Proving Ground, Md.; 

Maj. W. B. Hardigg, Manufacturing Service, Office, Chief 
of Ordnance, Washington, D. C.; 

Maj. K. B. Harmon, Rock Island Arsenal, II1.; 

Maj. C. T. Harris, Jr., Executive Assistant to the Chief 
of Ordnance, Washington, D. C.; 

Maj. J. S. Hatcher, Frankford Arsenal, Pa.; 

Maj. T. J. Hayes, Ordnance Officer, Ninth Corps Area, 
San Francisco, Cal.; 

Ma}. E. S. Hughes, Command and General Staff School, 
Ft. Leavenworth, Kans. ; 

Maj. A. B. Johnson, Hawaiian Ordnanee Depot, Honolulu, 
Rie 

Maj. P. J. R. Kiehl, San Antonio Arsenal, San Antonio, 
Tex. 

Maj. James Kirk, Hawaiian Ordnance Depot, Honoluin, 
> i me 

Maj. Osear Krupp, Ft. Bliss, Tex.; 

Maj. H. R. Kutz, Ordnance Officer, Third Corps Area, 
Baltimore, Md.; 

Maj. W. E. Larned, Watervliet Arsenal, N. Y.; 

Maj. R. H. Lee, Command and General Stat® Sehool, 
Ft. Leavenworth, Kans.; 

Maj. G. F. Lemon, Savanna Ordnance Reserve Depot, 
Savanna, IIl.; 

Maj. B. O. Lewis, Manufacturing Service, Office, Chiet of 
Ordnance, Washington, D. C.; 

Maj. J. Q. MacDonald, Frankford Arsenal, Pa.; 

Maj. S. H. MaeGregor, Infantry Board, I*t. Benning, Gia.; 

Maj. John Mather, Office, Assistant Secretary of War, 
Washington, D. C.; 

Maj. R. L. Maxwell, Executive Section, Office, Chief of 
Ordnance, Washington, D. C.; 

Maj. Earl McFarland, Prof. of Ordnance and Gunnery, 
U. S. Military Academy, West Point, N. Y.; 

Maj. C. G. Mettler, Technical Staff, Office, Chief of Ord 
nance, Washington, D. C.; 

Maj. F. H. Miles, Jr., Picatinny Arsenal, N. J.; 

Maj. L. B. Moody, War Department General Staff, Wash 
ington, D. C.; 

Maj. L. A. Nickerson, Ordnanee School, Watertown 
Arsenal, Mass.; 

Maj. R. R. Nix, Office, Assistant Secretary of War, Wash 
ington, D. C.; 

Maj. Herbert O’Leary, Technical Staff, Office, Chief of 
Ordnance, Washington, D. C.; 

Partridge, Commanding Officer, Benicia 


Maj. C. E. 
Arsenal, Ca.; 

Maj. R. W. Pinger, University of California, Berkeley, 
Cal.; 

Maj. O. H. Presbrey, Ordnance Specialists School, Raritan 


Arsenal, N. J.; 
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Maj. A. B. Quinton, Jr., Aberdeen Proving Ground, Md.; 

Maj. N. F. 
Arsenal, N. J.; 

Maj. H. L. Rice, Office, Assistant Secretary of War, Wash 


Ramsey, Commanding Officer, Pieatinny 


ington, D. C.; 

Maj. W. K. Richards, Hawaiian Department, Honolulu, 
Bm. T.% 

Maj. C. T. Richardson, Aberdeen Proving Ground, Md.; 

Maj. C. M. Roberts, Ordnance Officer, Fourth Corps Area, 
Atlanta, Ga.; 

Maj. J. B. Rose, Manufacturing Service, Office, Chief of 
Ordnance, Washington, D. C.; 

Maj. H. K. Rutherford, Harvard University, Boston, 
Mass. ; 

Maj. H. B. Savler, Seeond Corps Area, Governors 
Island, N. Y.; 

Maj. C. A. Schimelfenig, Command and General Staff 
School, Ft. Leavenworth, Kans.; 

Maj. Robert Sears, Field Service, Office, Chief of Ord 
nance, Washington, D. C.; 

Maj. H. H. K. Sheridan, Hawatian Department, Hono 
lulu, H. T.; 

Maj. D. K. Shurtleff, Office, Chief of Ordnance, Wash 
ington, D. C.; 

Maj. B. W. 
Ordnance, Washington, D. C.; 

Maj. T. J. Smith, Army Industrial College, Washington, 


Simpson, Teehnieal Statf, Office, Chiet of 


te Se 

Maj. R. H. Somers, Hdq. First Corps Area, Boston, Mass.; 

Maj. S. P. Spalding, Organized Reserves, San Francisco, 
Cal.; 

Maj. C. M. Steese, Ordnance Officer, Ft. Sill, Okla.; 

Maj. A. J. Stuart, Command and General Staff School, 
Ft. Leavenworth, Kans. ; 

Maj. Roger Taylor, Office, Assistant Secretary of War, 
Washington, D. C.; 

Maj. C. B. Thummel, Organized Reserves, Cleveland, Ohio; 

Maj. C. H. Traeger, Commanding Officer, Curtis Bay Ord 
nance Reserve Depot, Baltimore, Md.; 

Maj. C. A. Waldmann, Field Service, Office, Chief of 
Ordnanee, Washington, D. C.; 

Maj. C. A. Walker, Jr., Manufacturing Service, Office, 
Chief of Ordnance, Washington, D. C.; 

Maj. Townsend Whelen, Manufacturing Service, Office, 
Chief. of Ordnance, Washington, D. C.; 

Maj. G. P. Wilhelm, Manufacturing Service, Office, Chief 
of Ordnance, Washington, D. C.; 

Maj. W. P. Wilson, Frankford Arsenal, Philadelphia, Pa.; 

Maj. J. H. Woodberry, Field Service, Office, Chief of Ord 
nanee, Washington, D. C.; 

Maj. C. G. Young, Picatinny Arsenal, N. J.; 

Maj. W. C. Young, Field Artillery Board, Ft. B 

Maj. H. H. Zornig, Picatinny Arsenal, N. J 


Capt. F. J. Atwood, Leland Stanford University, Cal.; 

Capt. Clarence Barnard, Detroit Ordnanee Distriet, De 
troit, Mich.; 

Capt. R. S. Barr, Cincinnati Ordnance Distriet, Cinein 
nati, O.; 

Capt. M. K. Barroll, Jr.. Aberdeen Proving Ground, Md.; 


Capt. E. C. Bomar, Ordnance School, Watertown Arsenal, 


Mass. ; 


Capt. R. L. Bowlin, Panama Department, Corozal, C. Z.; 
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Capt. L. M. Bricker, University of Michigan, Ann Arbor, 
Mich. ; 

Capt. J. E. Delaware 
Pedricktown, N. J.; 

Capt. DeR. C. Cabell, Watertown Arsenal, Mass. ; 

Capt. H. L. Campbell, University of Cincinnati, Cinein 
nati, O.; 

Capt. R. S. Chavin, Frankford Arsenal, Pa.; 

Capt. J. K. Christmas, Aberdeen Proving Ground, Md.; 

Capt. H. W. Churehill, New York District, 
New York, N. Y.; 


Brown, Ordnance Reserve Depot, 


Ordnance 


Capt. T. W. Conrad, Watertown Arsenal, Mass. ; 

Capt. D. W. Craig, Philippine Ordnance Depot, Manila, 
P. L; 

Capt. J. S. Crawford, Philippine Ordnance Depot, Manila, 
Fo. Sef 

Capt. L. P. Crim, Boston Ordnance District, Boston, 
Mass. ; 

Capt. I. A. Crump, Picatinny Arsenal, N. J.; 


Capt. R. W. Daniels, Ordnance Sehool, Watertown 
Arsenal, Mass.; 

Capt. L. J. Dillon, Ordnance School, Watertown 
Mass. ; 

Capt. G. H. Drewry, Ft. 

Capt. S. H. Elliott, Field 
nanee, Washington, D. C.; 

Capt. J. B. Fidlar, E. I. 
Wilmington, Del.; 

Capt. KE. L. Ford, Jr., Camp Lewis, Wash. ; 

Capt. T. C. Gerber, Fifth Corps Area, Ft. Hayes, ©.; 

Capt. J. A. B. Gibson, Ft. Sam Houston, Tex.; 


Arsenal, 


Benning, Ga.; 


Service, Offiee, Chief of Ord 


du Pont de Nemours & Co., 


Capt. F. 1. Gilbert, First Corps Area, Boston, Mass. ; 

E. C. Goebert, Rock Island Arsenal, IIl.; 

Capt. W. T. 

Capt. J. L. Guion, University of Chicago, Chicago, IIl.; 

Capt. D. C. Hall, Manufacturing Service, Office, Chief of 
Ordnance, Washington, D. C.; 

Capt. W. C. 
Ordnance Reserve Depot, Charleston, N. C.; 

Capt. J. B. Haney, Aberdeen Proving Ground, Md. ; 

Capt. R. E. Buffalo District, Buffalo, 
Ms ass 

Capt. J. P. Harris, Pieatinny Arsenal, N. J.; 

Capt. C. E. Hart, Ordnance Specialists School, Raritan 
Arsenal, N. J.; 

Capt. G. R. Hartrick, Hawaiian Department, Honolulu, 
i. 3.3 

Capt. J. L. 
of Ordnance, Washington, D. C.; 

Capt. W. J. 

Capt. C. F. Hofstetter, Langley Field, Va.; 


Capt. 
Gorton, Springeld Armory, Mass. ; 


Hamilton, Commanding Officer, Charleston 


Hardy, Ordnance 


Hatcher, Manufacturing Service, Office, Chief 


Henry, Aberdeen Proving Ground, Md.; 


Capt. J. G. Holmes, Picatinny Arsenal, N. J.; 
Capt. T. W. Holmes, Springfield Armory, Mass.; 
Capt. R. L. Hubbell, Ordnanee School, Watertown Arsenal, 


Mass. ; 
Capt. John Huling, 
Raritan Arsenal, N. J.; 
Capt. T. M. Jervey, Aberdeen Proving Ground, Md.: 
Capt. W. H. Joiner, Raritan Arsenal, N. J.; 
Capt. C. H. Keck, Organized Reserves, Second Corps Area, 
New York, N. ¥.3 
Capt D.C. 
lanta, Ga.; 


School, 


Jr. Ordnance Specialists 


Kelly, Georgia Schoo] of Technology, At- 


Capt. I. A. 
Capt. A. 
Capt. E. 


Capt. J. 


Kelly, Aberdeen Proving Ground, Md.,; 


Capt. P. K. 

Capt. G. 5d. 

Capt. S. R. Kimble, Ordnance Specialists School, Raritan 
Arsenal, N. J.; 

Capt. M. W. Kresge, Manufacturing Service, 
of Ordnance, Washington, D. C.; 

Capt. G. 38. 
ic, wz 

Capt. J. A. 


Kennedy, Aberdeen Proving Ground, Md.; 


Offiee, Chiei 


Lavin, Panama Ordnance Depot, Corozal, 
Long, Ft. Eustis, Va.; 

Luke, Picatinny Arsenal, N. J.; 

H. Md.; 


A. Lynn, Organized Reserves, Sixth Corps Area, 


Luse, Aberdeen Proving Ground, 
Kalamazoo, Mich.; 
Capt. E. KE. MaeMorland, Aberdeen Proving Ground, Md.; 


D. MeIntyre, Springfield Armory, Mass.; 


Capt. F. A. MeMahon, Pittsburgh Ordnance District, Pitts 


burgh, Pa.; 


Capt. S. St. P. Meek, Frankford Arsenal, Pa.; 


Capt. mH. M. 


Melaskey, Ordnance School, Watertown 


Arsenal, Mass.; 


Capt. R. F. Melin, Chicago Ordnance District, Chieago, Ll.; 


Capt. C.. Bi. 


Menger, Distriet, Bir 


mingham, Ala.; 


Birmingham Ordnance 


Capt. Gyles Merrill, Benicia Arsenal, Cal.; 

Capt. L. A. Miller, Rock Island Arsenal, IIl.; 

Capt. H. C. Minton, Watertown Arsenal, Mass.; 

Capt. H. E. Minton, Ninth Corps Area, San Franciseo, 
Cal.; 

Capt. R. P. Mortimer, Ft. Sam Houston, Tex.; 


Capt. E. A. 


( 


( 


( 


( 


( 


( 


( 
( 


( 


( 
( 





Murphy, San Antonio Arsenal, Tex.; 


‘apt. H. A. Nisley, Rock Island Arsenal, IIl.; 

‘apt. B. R. Olmsted, Camp Meade, Md.; 

‘apt. N. W. Osborn, Ft. Benning, Ga.; 

‘apt. G. W. Outland, Ft. Sill, Okla.; 

‘apt. W. V. Randall, Aberdeen Proving Ground, Md.; 
‘apt. C. S. Reed, Picatinny Arsenal, N. J.; 

‘apt. H. W. Rehm, Ft. Bragg, N. C.; 


apt. S. E. Reimel, Camp Meade, Md.; 
‘apt. S. B. Ritchie, Watertown Arsenal, Mass.; 
‘apt. J. A. Rogers, Jr., Hawaiian Ordnanee Depart 


ment, Hawaii, P. T.; 
‘apt. L. R. 
rapt. J. A. 
‘apt. H. F. 


Frankford Arsenal, Pa.; 
Arsenal, Md.; 


Safford, Manufacturing Service, 


Rogers, 
Root. Kdgewor vl 


Office, Chief 


of Ordnanee, Washington, D. C.; 
‘apt. M. M. Serrem, Watervliet Arsenal, N. Y.; 
‘apt. A. H. Skinner, Watervliet Arsenal, N. Y.; 
‘rapt. W. R. Slaughter, Roek Island Arsenal, IIl.; 
‘apt. W. H. Soderholm, Aberdeen Proving Ground, Md.; 
‘apt. S. R. Stribling, Kelly Field, Tex.; 
‘apt. N. H. Strickland, Field Service, Office, Chief of 


Ordnance, Washington, D. C.; 
rapt. C. C. Army 

ton, D. C.; 
apt. S. A. 


Terry, Industrial College, Washing 


Townsend, Ordnanee School, Watertow: 
Arsenal, Mass.; 

‘apt. W. C. Trumbower, Miller Field, Ms Bat 

‘apt. W. F. VanderHyden, Offiee, Assistant 
War, Washington, D. C.; 


‘apt. W. W. Warner, Augusta Arsenal, Ga.; 


Secretary of 


M. Wells, Rock Island Arsenal, IIl.; 
Wheeler, Raritan Arsenal, N. J.; 


‘apt. G. 
‘apt. J. A. 
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Capt. H. S. Wilkins, Baltimore Ordnance District, Balti 
more, Md.; 

Capt. Vennard Wilson, Manufacturing Service, Office, 
Chief of Ordnance, Washington, D. C.; 

Capt. O. P. Winningstad, Air Service Flying School, San 
Antonio, Tex.; 

Capt. Read Wipprecht, Office, Chiet of Ordnance, Wash 
ington, D. C.; 

Capt. G. L. Wotkyns, Springfield Armory, Mass. 


Ist Lt. J. L. Aman, Raritan Arsenal, N. J.; 

Ist Lt. A. R. Baird, Ordnance Sehool, Watertown Arsenal, 
Mass. ; 

ist Lt. KE. F. Barry, Sixth Corps Area, Chicago, III. ; 

Ist Lt. W. E. Becker, Manufacturing Service, Office, Chief 
of Ordnance, Washington, D. C.; 

lst Lt. J. B. Bellinger, Jr., Army Recruiting News, N. Y.; 

Ist Lt. J. J. Breen, Pig Point Ordnance Reserve Depot, 
Pig Point, Va.; 

Ist Lt. W. S. Brobere, Ordnanee Sehool, Watertown 


— 


Arsenal, Mass. ; 

Ist Lt. S. S. Burgey, Ft. Totten, N. Y.; 

Ist Lt. J. W. Coffey, U. S. Military Academy, West Point, 
BR. ¥.5 

Ist Lt. R. C. Coupland, MeCook Field, Dayton, O.; 

Ist Lt. R. Z. Crane, Philippine Ordnance Depot, Manila, 
ae ee 

Ist Lt. A. B. Custis, Frankford Arsenal, Pa.; 

Ist Lt. M. E. Darby, Ft. Eustis, Va.; 

Ist Lt. M. H. Davis, Ft. Bragg, N. C.; 

Ist Lt. P. L. Deylitz, U. S. Military Academy, West Point, 
a ee 

Ist Lt. G. G. Eddy, Hdq. Eighth Corps Area, San An- 
tonio, Tex.; 

Ist Lt. A. D. Elliot, Panama Ordnance Depot, Corozal, 
C. m3 

Ist Lt. H. B. Ely, Frankford Arsenal, Pa.; 

Ist Lt. J. M. Erwin, Manufacturing Service, Office, Chief 

of Ordnance, Washington, D. C.; 

Ist Lt. J. W. Freeman, 3rd Div., Camp Lewis, Wash.; 

Ist Lt. A. F. Grum, Ordnance Specialists School, Raritan 
Arsenal, N. J.; 

Ist Lt. D. N. Hauseman, Erie Ordnance Reserve Depot, 
LaCarne, O.; 

Ist Lt. Earl Hendry, Ordnance School, Raritan Arsenal, 
| ae 

ist Lt. G. W. Hirsch, Benicia Arsenal, Cal.; 

Ist Lt. J. L. Holman, New York Ordnance District, New 
York, N. Y.; 

Ist Lt. L. S. Lindsey, Aberdeen Proving Ground, Md.; 

Ist Lt. D. G. MeGregor, Bridgeport Ordnance District, 


~ 


Bridgeport, Conn.; 

Ist Lt. L. J. Meyns, Ordnance School, Watertown Arsenal, 
Mass. ; 

Ist Lt. C. H. Morgan, Field Service, Office, Chief of Ord- 
nanee, Washington, D. C.; 

Ist Lt. W. W. Murphey, Watervliet Arsenal, N. Y.; 

ist Lt. T. H. Nixon, Aberdeen Proving Ground, Ma.; 

Ist Lt. Clarence O’Leary, Raritan Arsenal, N. J.; 

ist Lt. J. W. Oreutt, Picatinny Arsenal, N. J.; 

Ist Lt. A. C. Perrin, Ordnance School, Watertown Arse- 


nal, Mass.; 


Ist Lt. J. W. Proctor, Ordnanee Sehool, Watertown 
Arsenal, Mass. ; 

Ist Lt. F. F. Reed, Watervliet Arsenal, N. Y.; 

Ist Lt. H. M. Reedal, Ordnance School, Watertown 
Arsenal, Mass.; 

Ist Lt. H. N. Rising, Ist Cav. Div., Ft. Bliss, Tex.; 

Ist Lt. G. TT. Rowland, Ordnance Sehool, Watertown 
Arsenal, Mass.; 

Ist Lt. A. D. Rothrock, Frankford Arsenal, Pa.; 

Ist Lt. O. A. Saunders, Roek Island Arsenal, IIl.; 

Ist Lt. F. C. Shaffer, Philadelphia Ordnance District, 
Philadelphia, Pa.; 

Ist Lt. Harrison Shaler, Raritan Arsenal, N. J.; 

Ist Lt. J. W. Slattery, Curtis Bay Ordnance Reserve 
Depot, Baltimore, Md.; 

Ist Lt. E. W. Smith, Ordnance Specialists School, Raritan 
Arsenal, N. J.; 

Ist Lt. H. P. Stewart, Savanna Ordnance Reserve Depot, 
Savanna, IIl.; 

Ist Lt. J. H. Stokes, Jr.. Ordnance School, Watertown 
Arsenal, Mass.; 

Ist Lt. R. R. Studler, Manufacturing Service, Office, Chief 
of Ordnance, Washington, D. C.; 

Ist Lt. J. G. Sueher, Ft. Bliss, Tex.; 

Ist Lt. T. R. Taber, Lehigh University, Bethlehem, Pa.; 

Ist Lt. G. M. Taylor, Ordnance School, Watertown Arsenal, 
Mass. ; 

Ist Lt. B. St. G. Tueker, U. S. Military Aeademy, West 
Point, N. Y.; 

Ist Lt. L. M. Van Gieson, Ordnance School, Watertown 
Arsenal, Mass.; 

Ist Lt. T. K. Vincent, Ordnance School, Raritan Arsenal, 
|, ee 

Ist Lt. H. U. Wagner, Manufacturing Service, Office, Chief 
of Ordnance, Washington, D. C.; 

Ist Lt. J. W. Walters, Raritan Arsenal, N. J.; 

Ist Lt. C. EK. Whitney, Cleveland Ordnance District, Cleve- 
land, O.; 

Ist Lt. H. A. Willis, Hawaiian Ordnance Department, 
Honolulu,, H. T.; 

Ist Lt. W. I. Wilson, U. S. Military Academy, West Point, 
i x 

Ist Lt. G. C. Woodbury, Cornell University, Ithaea, N. Y.; 

Ist Lt. G. A. Woody, Frankford Arsenal, Pa. 


2nd Lt. W. C. Atwater, Springfield Armory, Mass. ; 

2nd Lt. E. H. Auerbach, Ft. Bragg, N. C.; 

"2nd Lt. G. W. Bott, Jr., Picatinny Arsenal, N. J.; 

Ynd Lt. C. H. Deitrick, Charleston Ordnance Reserve De- 
pot, Charleston, N. C.; 

2nd Lt. F. C. Devenbeck, Ft. Hoyle, Ma.; 

Pnd Lt. C. SS. Gruver, Ordnance School, Watertown 
Arsenal, Mass.; 

2nd Lt. G. K. Heiss, Ft. Bragg, N. C.; 

YPnd Lt. R. J. Hogan, Ft. Ethan Allan, Vt.; 

2nd Lt. David Larr, Aberdeen Proving Ground, Md.; 

2nd Lt. Myron Leedy, Aberdeen Proving Ground, Md.; 

2nd Lt. L. C. Leonard, Aberdeen Proving Ground, Md.; 

2nd Lt. J. E. B. MeInerney, Ordnance School, Water- 
town Arsenal, Mass.; 

2nd Lt. Franklin Mitehell, Watertown Arsenal, Mass.; 
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2nd Lt. KE. D. Regad, Delaware Ordnance Reserve Depot, 
Pedricktown, N. J.; 

2nd Lt. Philip Schwartz, Coast Artillery Board, Ft. Mon 
roe, Va.; 

Ynd Lt. R. R. Wentz, Panama Ordnance Depot, Corozal, 
C. Z.; 

2nd Lt. Arthur Willink, Ft. Hoyle, Md.; 

2nd Lt. G. A. Zeller, Ft. Benjamin Harrison, Ind. 


ARMY ORDNANCE has attempted to publish a_ correct 
statement of assignments and stations as of January 1, 
1926, 


Officers are requested to advise the Editor of corrections 


and proposes to publish changes as they oceur. 


and omissions in the above. 


General Hero Succeeds General Coe as Chief of 
Coast Artillery 

Qs December 5, 1925, the Secretary of War approved 

a leave of Maj. Frank W. 


Chief of Coast Artillery, announcing at the same time that 


absence for Gen. Coe, 
he had approved General Coe’s request to be retired from 
active service on termination of his leave. General Coe was 
born in Kansas on November 27, 1870. He graduated from 
the United States Military Academy in 1892 and selected the 
Artillery arm. Excepting for two details at West Point 
and one on the General Staff, he has served continually 
with him arm. He went to France with the First Division 
as Chiet of Staff. 
on the 5th of August, 1917, and accepted on August 31st. 
On arrival of the 30th Brigade, Coast Artillery Corps, in 


He was appointed Brigadier General 


France, he organized the great training center at Mailly le 
Camp, and supervised the reorganization of the heavy 
artillery and its field operations. His work attracted the 
attention of the Chief of Artillery, A. E. F., with the result 
that on May 24, 1918, he was selected for promotion to 
Chief of Coast Artillery, United States Army. 

Returning to the United States, General Coe undertook 
the work of pressing forward the organization his experi 
ence in France had shown to be necessary. Organizations 
and training and replacement centers were organized. The 
trained personnel of the corps was utilized to the fullest 
extent and no branch of the Service had a higher pereentage 
of its officers on duty in the theatre of operations than 
did the Coast Artillery. 
the Armistice, General Coe under 
task of 


necommodate the 


With the signing of 
took 


lowed by a 


the even more difficult demobilization, fol 


reorganization to reduced 
strength to the new activities and responsibilities whieh had 
fallen to the Coast Artillery Corps as a result of the war. 
Under his direction there were developed new tables of 


organization, and new systems of fire control for antiair 


eraft, railway and tractor-drawn artillery. The projects 
for harbor defense have been carried forward to the extent 
permitted by appropriations. 


In the War Department he has been notable for his 


broad vision, for appreciation of the problems of other 


branches of the Serviee and for his willingness to ¢o 


operate most generously with them. 
With the retirement of Maj. Gen. Coe, Col. Andrew Hero, 
Jr., Coast Artillery Corps, will become Chief of the Corps. 


Colenel Hero was born in Louisiana on the 13th of Deeem 
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ber, 1868. He graduated from the United States Military 
Academy in 1891 selecting first the Infantry but transfer 
ring in a few months to the Artillery. He has spent his 
entire professional life in the Coast Artillery Corps, reach 
ing the grade of Colonel about one month before our entry 


into the World War. 
Brigadier General, National Army, among the first group 


He was selected for appointment as 
of Colonels promoted. He was placed in command of the 
154th Field Artillery Brigade, 79th Division, and served 
He was honorably 
15th of March, 


1920, since which date he has held various commands in the 


with this Brigade throughout the war. 
discharged as Brigadier General on the 
United States and in overseas possessions. At the time of 
Chief of 
Artillery he was in command of the Fourth Coast Artillery 
District 


his seleetion to sueceed General Coe as Coast 


with station at Fort MePherson, Georgia. 


Change of Uniform for Officers and Enlisted Men 
of the Army 


HONORABLE DWIGHT F. DAVIS, Seeretary of War, 

has approved the adoption of the roll collar for Army 
coats and overcoats for both officers and enlisted men. 

Due to the discomfort occasioned by the wearing of the 
high standing collar, the question of changing to a more 
suitable type of collar has been agitated in the Army for 
many years. The change to a roll collar was officially con- 
sidered by the War Department when this country entered 
the World War, but it was deemed undesirable to alter the 
uniform at that time because of the nature of the emer- 
veney. 

After the termination of the World War the question 
The War De- 


partment believed that the roll collar was preferred by 


was again widely discussed in the Army. 
many Officers of the Army. But it was loath to order its 
adoption due to the expense involved in the purchase: of 
the new type of uniform to officers, not only of the Regu 
lar Army, but also of the National and the Or 
No officers are 
the Government, but they must purchase the 
The War 


sidered it inadvisable to adopt a new type of uniform for 


Guard 


ganized Reserves. furnished uniforms by 


same from 


their personal funds. Department also econ- 


commissioned officers without affording the same relief to 
stock of uniforms re 
War such 


would 


Due to the great 
World 


men 


the enlisted men. 


maining on hand from the a change in 
have necessitated 


The War De 


partment did not feel that it should request additional funds 


the uniform of the enlisted 
considerable expense to the Government. 


for such a purpose when every effort was being made to 
reduee expenditures to the minimum. 

On July 27, 1925, the Secretary of War definitely ap 
proved the roll collar coat and overeoat for ofticers of the 
deemed essential due to the nature 


Air Service, it being 


of the duties of Air Service officers, that the change from 
the standing to the roll collar be adopted for that branch 
of the Service as soon as practicable. 

The new type of collar worn by the Air Service officers 
was widely approved throughout the Army and informal 
investigations made by the Chief of the Militia Bureau and 
other Army authorities demonstrated that the great ma 
jority of the officers of all components of the Army of the 
United States desired a change to the roll collar 
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The detailed specifications and regulations for the change 
to the new type of coat and overepat will be very carefully 
The 


regulations will be so worded that the change will be 


considered prior to the promulgation of the order. 


gradual, permitting officers to wear out the present type 


of uniform prior to the purchase of the new roll collar 


It is believed that the present overcoat can be 
regulations with little additional] 


uniform. 
altered to meet the new 
expense to individuals. 

So far as the enlisted men are concerned the change to 
the eollar will the 
Government. Each soldier is now issued one so-called spe 
cial measurement uniform for which he pays from his cloth- 


roll involve no additional expense to 


Regulations will hereafter state that this 
No attempt will be made 


ing allowance. 
uniform will have the roll collar. 
to alter stocks of uniforms now on hand. Such uniforms 


will continue to be issued until exhausted. 


General Joyes Entertained by California Post 


[DURING the recent visit of Brig. Gen. John W. Joyes, 

Assistant Chief of San Francisco, a 
luncheon was given in his honor, October 28, at the Com- 
mercial Club by the California Post, Army Ordnance As- 
General Joyes spoke briefly on the current ae- 


Ordnanee, to 


sociation. 
tivities of the Ordnance Department and its interest in 
the situation on the Brief comments on 
their respective Ordnance activities were made by Majors 
M. L. Brett, H. C. Davis, S. P. Spalding and R. W. Pinger. 
In the absence of Mr. Pliny Holt, Colonel C. N. Black, 


Vice President of the California Post, presided. 


Pacifie Coast. 


Tribute to Colonel O’Hern 


AT a recent meeting of the Boston Post, Army Ordnance 
Association, the following resolutions were adopted : 
Wuereas the territory included in the Boston Ordnance 

District of the First Corps Area is well provided with 

large, diversified and highly developed metal, textile and 

other industries, organized under existing war plans to 
produce suitable and adequate ordnance matériel; and 
Wuereas there are, living within this territory, many 

Reserve officers and manufacturers willing and anxious to 

render service of military value but who have been with 

out the unity of purpose so essential to the successful co 
operation which is possible only by organized effort; and 
Wuereas Col. E. P. O’Hern, Ordnance Officer of the 

First Corps Area, recognizing the facts noted above, per 

ceived the necessity of providing means for posting Re- 

serve officers and manufacturers in the Boston Ordnance 

District, in Ordnance requirements and activities; and, to 

this end, arranged meetings at the Massachusetts Institute 

of Technology for them, at which he outlined the pro- 
gramme of military preparedness authorized by Congress, 
and suggested the formation of a Branch of the Army 

Ordnance Association; and 


Wuereas the Boston Post of the Army Ordnance As- 
sociation has been formed and its activities definitely ar- 
ranged; be it 

RESOLVED that an expression of thanks and sincere ap- 


preciation be extended to Colonel O’Hern for the interest, 
energy and ability which characterized his efforts for the 
formation of this Post; and be it further 


RESOLVED that a copy of these resolutions, with a letter, 
be sent to Colonel O’Hern and to the Assistant Seeretary of 
War, the Chief of Ordnance, the Adjutant General of the 
Army, the General Commanding the First Corps Area and 
the President of the Army Ordnance Association; and that 
they be spread upon the minutes of the next meeting. 

JAMES 8. SMYSER, 
JoHN G. Booton, 


R. H. Somers. 


U. S. Military Academy Admitted to Association of 
American Universities 


AT the recent annual meeting of the Association of Amer 
ican Universities in New 
United States Military Academy to membership under the 


class of Technological Institutions was formally approved 


Haven, the admission of the 


This approval was voted after careful investigation by a 
representative of the Association had established satisfac 
torily the breadth of the curriculum and the high collegiate 
standards maintained in the edueational training at West 
Point. 

The immediate effeet of the Military Academy's membei 
ship in the Association will be to give to any of its gradu 
ates who may be selected as Rhodes Scholars a regula 
senior standing when they report at Oxford. The Associa 
tion of American Universities is recognized by the authori 
ties of the English Universities as the premier body accre 
diting the best institutions of college grade in this country. 
Students who are graduates of institutions that are on the 
list of aeeredited universities, colleges, and technical schools 
published by the Association are granted senior standing 
without question and are in a position to eleet individual 
courses adapted to their own desires and to do graduate 
work for honors. 

Three recent graduates of the Academy were selected as 
Rhodes Scholars and are now enrolled as resident students 
at Oxford. They are: Lieutenant Franeis Rarick John 
son, Class of 1923, 3901 North Mullen Street, 
Washington; Lieutenant Charles Eskridge Saltzman, Class 
of 1925, care Chief Signal Officer, War Department, Wash- 
ington, D. C.; Lieutenant Standish Weston, Class of 1925, 
1664 Columbia Road, Washington, D. C. 


Tacoma, 


Bringing Back to Industries the Experience Gained in 
the World War 


HAD not the Allies bought war material in the United 

States for nearly three years, it is doubtful if much 
would have been produced before the Armistice for the 
Army and Navy of the United States. For the next 
it is not probable that the industries will have the benefit 


war, 


of the experience gained by supplying other nations at war. 

For this reason, and because of the difficulties incident 
to war, and the necessity of turning inexperienced in 
dustries from ordinary commercial production to the manu 
facture of special war materials, it is important that those 
who have had experience in inereasing production and 
lessening spoilage of war materials, should come forward 
and give their experience for the use of the industries, at 


this time, when the War Department is making industrial 
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surveys and is planning for industrial mobilization for 


awn emergency. 
The Army Ordnance Association was organized to hold 
with such experience, and is a medium 


together men 


through which such an exchange otf ideas may be accom 
plished. 
With the hope that others will volunteer similar informa 
tion, the writer gives his experience during the World War: 
As a special investigator for the Fuel Administration, 
without 
regard to quality resulted in deenergizing the Nation to the 


The coal of 1918 


the writer found that the fixing of prices for coal 


following (estimated extent: was esti 


mated to contain 5 per cent more ash and sulphur than pre 
13 


railway cars to move 650,000 exrloads of extra ash and sul 


war Goal, or per cent less efficiency, requiring 50,000 


phur, which displaced 85,000,000 tons of clean coal. It wa 


advised that coals be standardized and that a premium be 


allowed for eoal better than the standard, and a penalty 


exacted on coal under the standard. 


Tais wastage greatly lessened, also, the produetion ol 


steel and inereased spoilage. \s an inspector for the 


Ordnance Department, U. S. Army, the writer reported 


that a “follow through” inspection of raw materials and 


blast furnace and steel works practice and equipment was 


necessary to learn the causes of loss of production and 


increase of spoilage and for the purpose of inereasing 


The 


missioned by the Produetion Division of the Ordnanee De 


production and lessening spoilage. writer was com 
partment, and made such investigations of steel plants over 
the United States. 
investigations that production of steel could be 


over 4,000,000 tons a vear in the United States. 


It was estimated from reports of these 
increased 
He called 
on the Ingot Committee of the National Research Couneil 
(composed of able civilian steel experts) and advised that 
a situation over the country had been disclosed that needed 
their attention, in spite of the experience gained by the in 
The 


mined to standardize raw materials and methods of manu- 


dustries in supplying the Allies. Committee deter 


facture and equipment for the several kinds of steel, and 
placed the writer at the Bureau of Standards to use the 
chemists and pyrometer experts and stop wateh to deter 
mine slag oxides and exact temperatures and time intervals, 
instead of general 


so that exact terms could be established 


ones, such as “aeid or basic.” “hot or cool,” “lone or short.” 


It was eonsidered that skilled labor could be rapidly mn 
creased by this method and producers advised of best 


methods, and increased production and lessened spoilage 


obtained. This work was left uncompleted, only gun and 


fine steel manufacture being standardized. 


Recently the writer has been making a survey of the 


resourees of the Rocky Mountain region, which has great 


resources for the supply of war material partly developed, 
and a good nueleus established of industrial development, 


transportation, hydro-eleetrie power, fuels, refractories, 


fluxes, mines of coal, iron and alloy tungsten, 


Ores, 
manganese, petroleum, food supplies, leather, skilled labor, 
ete. 

War, sO Con 


vested between eastern produeing eenters and the Atlantie 


Transportation became, during the World 


seaboard (a comparatively short distanee) that transpor 
tation and production actually ceased entirely for a con 


siderable time. Jt is manifest that war materials cannot 


be moved successfully from Atlantie producing centers to 
the Pacific in great quantities 
World War should be 


to producers vest of the Mississippi, in 


The experience gained in the 


brought especially 
the form of hand books, setting out in exaet terms stan 
dardization of raw materials and processes of manufacture 
and equipment, not as required specifications, but as help 


ful advice. 


As an illustration of how experienced organizations 
needed help during the World War: A steel works sup 
plying a nearby forging plant with steel shell slugs was 
shut down because of total rejeetion of its production 


fhe writer found that the steel was excellently made, but 
.poured too hot through too large a nozzle, into defective 
spoilage at these works beeame 


moulds. This eorrected, the 


the Jeast of any steel works (some 65); at the same time 
the forging plant, which had suecessfully and very profit 
ably forged 6-inch shell blanks for the British, failed to 
produce 155-mm. size for United States Army Ordnance 
Department, because of wrong design and chemical formula 
for the dies. An Ordnance heat treating expert (a former 


civilian) soon corrected this situation. 

If those who had experience in increasing production and 
lessening spoilage of the various kinds of war material, 
would publish their experience in ARMY ORDNANCE, such 
articles, I believe, would be of great help to the War De 
partment, and to the industries. 


W ALTER 
Captain, Ord. Re Ss 


GRAHAM, 


Recently Reappointed Ordnance Reserve Officers 
‘T HE following have accepted reserve commissions sinc 
the last issue of ARMY 
Maj. Henry D. Ballou, Ord. Res., 
socket, R. I. 
Charles H. 
Upper Darby, Pa. 
Capt. David A. Lenk, Ord. Res., 
Mass. 


ORDNANCE? 


34 Meadow Rd., Woon 


May. Pritham, Ord. Res., 112 Lynn Blvd., 


955 Morton St., Mattapan, 


Capt. John T. Naylon, Ord. Res... 1111 South Hoff St y 
Kl Reno, Okla. 
Ist Lieut. Carl A. Bergmann, Ord. Res., 7401 Ridge Blvd., 


Brooklyn, N. Y. 
Ist Lieut. Wayne W. Cowan, Ord. Res., 


L. I. City, N. }¥ 

Ist Lieut. Norman E. Sill, Ord. Res., 1354 Monroe St.. 
N. W., Washington, D. C. 

Ist Lieut. Lloyd T. Smith, Ord. Res., 123 Tower St 
Tonia, Mich. 

Ist Lieut. Max W. Winter, Ord. Res., 635 Grant Ave 
Casper, Wyo. 

2nd Lieut. Dudley C. Allen, Ord. Res., 800 Castle Point 


Terrace, Hoboken, N. J. 
2nd Lieut. Harry P. Bradley, Ord. Res., 
Ave., Akron, Ohio. 


151 Mapledale 


2nd Lieut. Henry Chippendale, Ord. Res., 26 Home St. 
Fall River, Mass. 

2nd Lieut. Kenneth N. Davis, Ord. Res. 15 Grove St., 
Greenfield, Mass. 

2nd Lieut. John H. Dovle, Ord. Res., 31 Hiteheock Road, 


Worcester, Mass. 
2nd Lieut. Warner W 


Deeatur, Ga 


Hall. Ord. Res. 325 S. Candler St.. 
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2nd Lieut. Roger I. Hepenstal, Ord. Res., 157 Hawthorne 


Ave., Yonkers, N. Y. 

2nd Lieut. Clem W. Lepsch, Ord. Res., 42 Fulton Ave., 
Rochester, N. Y. 

2nd Lieut. Edward R. Melton, Jr., Ord. Res., Research 
Dept., Marland Refining Co., Ponea City, Okla. 

2nd Lieut. John D. Nash, Ord. Res., P. O. Box 769, Titus 
ville, Fla. 


2nd Lieut. William J. Schnautz, Ord. Res., 148 Elmwood 
Ave., Buffalo, N. Y. 
2nd Lieut. Bernard B. Stern, Ord. Res., 1644 East 117th 


St., Cleveland, Ohio. 
2nd Lieut. Edgar C. Walthall, Ord. Res., 220 Euclid Ave., 
Atlanta, Ga. 


Recently Assigned Ordnance Reserve Officers 

THE following reserve officers have recently been as 
signed as indicated after their names: 

Lieut. Col. Theodore Swann, Ord. Res., Manufacturing 

Service, Birmingham District Ordnance Office, Birming 
ham, Ala. 

Major Charles H. Pritham, Ord. Res., Manutaecturing Ser 
vice, Frankford Arsenal, Philadelphia, Pa. 

Capt. David A. Lenk, Ord. Res., Manufacturing Service, 
Boston Distriet Ordnance Office, Boston, Mass. 

Capt. George T. Tomasky, Ord. Res., Technical Staff, 
Aberdeen Proving Ground, Md. 

Ist Lieut, Louis B. Armbrecht, Ord. Res., Manufacturing 
Seryice, Pittsburgh District Ordnance Office, Pitts 
burgh, Pa. 

Ist Lieut. William B. Franke, Ord. Res., Manufacturing 
Service, Buffalo District Ordnance Office, Watervliet 
Arsenal, Watervliet, N. Y. 

Ist Lieut. Lloyd T. Smith, Ord. Res., Territorial Assign 
ment Group. 

2nd Lieut. Dudley C. Allen, Ord. Res., Territorial Assign 
ment Group. 

2nd Lieut. Edward C. Bopf, Ord. Res., Manufacturing Ser 
vice, Chicago District Ordnance - Office, Chicago, Ill. 

2nd Lieut. Walter E. M. Fielman, Ord. Res., Manufactur- 
ing Service, Cincinnati District Ordnance Office, Cin- 
cinnati, Ohio. 

2nd Lieut. Bruno T. Gialdini, Ord. Res., Manufacturing 

Service, Cincinnati Distriet Ordnance Office, Cinein 

nati, Ohio. 

Lieut. Frank H. Hebard, Ord. Res., Territorial Assign 


2m 

ment Group. 
2nd Lieut. Roger F. Hepenstal, Ord. Res., Territorial As 
signment Group. 


Lieut. James T. Johnson, Jr., Ord. Res., Territorial 


2n 
Assignment Group. 

2nd Lieut. Herbert D. Knoop, Ord. Res., Manufacturing 

Service, Cincinnati Distriet Ordnanee Office, Cincin 

nati, Ohio. 

Lieut. Alton W. Laird, Ord. Res., 


Ordnanee Offiee, 


\MIanutaecturing Set 


Watervliet 


2ne 
vice, Buffalo District 
Arsenal, Watervliet, N. 4 

2nd Lieut. Edward R. Melton, Jr., Ord. Res., Manufaetuar 

ine Serviee, Frankford Arsenal, Philadelphia, Pa 

Lieut. Donald Morris, Ord. Res., Manufacturing Ser 


District 


ne 
vice, Cineinnati Ordnance Office, Cinein 


nati, Ohno. 


2nd Lieut. Robert J. Roland, Ord. Res., Manufacturing 
Service, Cineinnati District Ordnance Office, Cinein 
nati, Ohio. 

2nd Lieut. William J. Schnautz, Ord. Res., Territorial As- 
signment Group. 

2nd Lieut. Louis Small, Ord. Res., Manufacturing Serviee, 
New York D. O. O., New York, N. Y. 

2nd Lieut. Frank H. Smith, Jr., Ord. Res., Manufacturing 
Service, Birmingham D. O. O., Birmingham, Ala. 

2nd Lieut. Harold E. Smith, Ord. Res., Territorial As- 
signment Group. 

2nd Lieut. Herbert P. Sontag, Ord. Res., Manufacturing 
Service, Boston D. O. O., Boston, Mass. 

2nd Lieut. Charles W. Spengler, Ord. Res., Territorial As- 

signment Group. 

Lieut. Orville W. Stephens, Ord. Res., Manufacturing 

Service, Philadelphia D. O. O., Philadelphia, Pa. 

2nd Lieut. James M. Stephenson, Ord. Res., Territorial 


2m 


Assignment Group. 

2nd Lieut. Jerome B. Stern, Ord. Res., Manutaeturing 
Service, Buffalo District Ordnance Office, Watervliet 
Arsenal, Watervliet, N. Y. 

2nd Lieut. Claude M. Stroup, Ord. Res., Manutacturing 
Service, Philadelphia District Ordnance Office, Phila 


delphia, Pa. 


2nd Lieut. Irving M. Symonds, Ord. Res., Manufacturing 

Service, Watertown Arsenal, Watertown, Mass. 

2nd Lieut. Frank A. Teeple, Jr., Ord. Res., Manufactur 
ing Service, Birmingham D. O. O., Birmingham, Ala. 

2nd_ Lieut. Clinton M. Vernon, Ord. Res., Manufacturing 
Service, New York D. O. 0., New York, N. Y. 

2nd Lieut. Ernest T. Wahlbom, Ord. Res., Territorial As 


signment Group. 


2nd Lieut. Joseph F. Walker, Ord. Res., Field Service 

Raritan Arsenal, Metuchen, N. J. 

2nd Lieut. Robert A. Wallace, Ord. Res., 
signment Group. 

2nd Lieut. Charles R. Webb, Ord. Res., Manufacturing 


Service, Buffalo D. O. O., Watervliet, N. Y. 


Territorial As- 


2nd Lieut. Ralph G. Wheeler, Ord. Res., Manufacturing 
Service, Chicago D. O. O., Chieago, I. 
2nd Lieut. John D. White, Ord. Res., Territorial Assien- 


ment Group. 
2nd Lieut. Gerald E. Wilcox, Ord. Res., Territorial Assien 


ment Group. 


2nd Lieut. Theodore F. Ziegler, Ord. Res., Manufacturing 


Service, Chieago D. O. O., Chieago, TI 


Recently Reappointed Ordnance Reserve Utticers 
[ HE following officers have aceepted reappointment in 
the Ordnance Department Reserve: 
Major George T. Ber@en, Ord. Res... 6111 Washineton Ave 
Philadelphia, Pa 
Capt. William W. Harris, Ir. Ord. Res.. 1203 N. W. 32nc 
St., Miami, Fla. 
Capt. Bolivar T. Reamy, Ord. Res., Heflin, Va 
"2nd Lt. Hrnest C. Hill, Ord. Res. 33rd and Chestnut Sts 
Philadelphia, Pa. 
Pnd Lt. John C. 
Los Angeles, Calif. 


Cooper, (ora its LOT5 Beverly Blvd 
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Extracts From the Annual Report of Maj. Gen. C. C. 

Williams, Chief of Ordnance, to the Secretary of War 
for Fiscal Year Ending June 30, 1925 

On June 30, 1924, there 


On June 30, 1925, there 


Ordnance Reserve Corps: were 
2,107 Ordnance Reserve Officers. 
were 2,350; a net gain of 243. Pending the publication of 
Army Regulations 140-5, which has now been issued, and 
and Promotion of 


the “Qualifications for Appointment 


Ordnance Reserve Officers,” which is now being printed, no 
special effort has been made to recruit additional Reserve 
Officers. 


establishments have been completing their plans to such an 


However, during the vear the various Ordnance 


extent that it is now possible to state the qualifications an 
officer should possess to fill each position in the organization 


and steps are being taken to find and eommission the 


men desired. 


The Ordnance School: Instruction proceeded — satis 


factorily throughout the year. Course I, normally the first 


year, consists of an engineering course embracing theory 


of elasticity, heat engineering, advanced mathematics, 


chemistry of powder and explosives, power laboratory, 
ordnance engineering, and preliminary machine-tool work. 
Course II, normally the second year, is essentially a practi 
eal course of instruction at the Watertown Arsenal, embrace 
ing arsenal administration, shop management, pyrometry, 
metalography, testing materials, 


metallurgical chemistry, 


pattern making, foundry practice, including melting of 


metals, machine shop work, including operation of ma 
black-smithing. Other 


Research 


chines, assembling, forging and 


follows: course, post 


courses provided are as 
National 


During the vear the number of officers com 
Course I, 11; 


rraduate courses, and Guard and Reserve Ot 


ficers’ courses. 
pleting the courses was as follows: Course 
IT, 12; Post-Graduate Courses, 1. 

school is located at 


Chis 


The general mission ot 


Ordnance S pec talists School: 


Arsenal. 
to train officers and enlisted men in the duties whieh they 


the Raritan the sehool is 


may he expected to perform in ordnance field maintenance 
work. 


cehinists, 


Courses tor enlisted men are conducted for ma 


machine operators, blacksmiths, welders, wood 


workers, electricians, artillery mechanies, armorers, leather 
workers, auto mechan =, and tractor mechanies Advaneed 
courses are provided for advanced specialists, Durine the 
vear 31 enlisted men eraduated from this sehool No ot 
ficers attended the school during the vem 

Commercial Orgai ations Two office have been «lk 
tailed at the plant of the Holt Manufacturing Compat 
Stockton, Cali 1M ! of this nature are not only 
able to the officer coneerned and to the Ordnance Dk part 
ment, but also tend to imterest manutacturing establi 
ments in ordnance problems and to brine them in 
touch with the Dep ment 


Reserve Officers’ Training Corps: Units were maintained 
at the following institutions: Cornell University, Georgia 
School of Technology, Massachusetts Institute of Techno 


logy, University of California, University of Cincinnati, 


and University of Wisconsin. The unit at Yale was dis 
continued, but arrangements were made for students in the 
advanced course to complete their military instruction and 
unit was authorized at 


secure their commissions. A new 


Stanford University. Lehigh University requested an Ord 
nance unit, which request was forwarded to the War De 
partment recommending approval This is an ideal institu 
tion to maintain an Ordnance unit, and it is strongly recom 
mended that such a unit be authorized. 

The R. O. T. C 
of California, is held at the Aberdeen Proving Ground, Md 


. camp for all units, except the University 


The camp was attended by 178 students this year, as com 
pared with 159 for 1924. The R. O. T. C. 
the most essential parts of the course, and it should be held 
Students from the Ord 


camp Is one ol 


at the Proving Ground each vear. 
nance unit at the University of California attend eamp at 
Fort Casey. 

Reserve Officers’ Training: During the past year for the 
lirst time funds were made available for use by the Chief of 
Ordnance in training officers under his assignment jurisdic 
tion. <A total of 200 officers of the B. A. 
trained during the year at various Ordnance stations. A 
held at the 


officers 


Group were 


suecessful Aberdeen Proving 


Md., where 97 


of instruction covered the general seope of the work of the 


very camp was 


Ground, were trained. The course 


Ordnance and the matériel handled by it. 


\ctual 


other matériel proved most interesting to the student of 


Department 


tests and operation of tanks, tractors and 


runs, 


ticers. Officers of the T. A. Group received training at the 
various Corps Areas. 
Procurement Plans: Plans for the prompt and efficient 


ttilization of industry in war are the subject of constant 
study lu the Ordnance Office. 


World War 


tact with industry through procurement districts was vital 


It was clearly demonstrated 


during the that the decentralization of eon 


to suecessful operation. This district system has been re 


Vised 


and has been in operation for nearly three vears It 


has shown that it is an indispensable link in the perfection 


ff industrial pl: ls Fourteen procurement districts are 
organized, each with prominent local civilian as chief 
nha a Ree ilny \rn V omee! executive ASSIST I Kaeh 
e «ai rie Is envaced l irveving manutacturi 
) yaen live orde! Lo nateriel h } 
yants, and ipplvine mton Non tO prospective 
‘ 
respons hile mel ed tre 
rie encoura ) " 
es ! of industri mrt ! 
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ness, and are assisting even to the extent of spending con- 
siderable sums of their own money in the preparation of 
factory plans for production. 

Through the district system it has been possible to obtain 
detailed information with respect to requirements for raw 
materials, machine tools, and manufacturing facilities 
which could have been obtained in no other way. The 
progress made in procurement planning, under the super- 
vision of the Assistant Secretary of War, has been very 
satisfactory since the last annual report. 

Machine Guns: The Browning machine gun, ealiber .50, 
model of 1921, water-cooled, was approved during the year 
as a standard type for manufacture and issue as an anti- 
aireraft machine gun. 

Machine Rifles: A bipod and stock rest suitable for the 
machine rifle have been approved and the conversion of 450 
rifles has been in progress during the year. 

Pistols: A slight modification of the service pistol was 
approved last year to improve the facility with which this 
weapon may be used... A number of these modified pistols 
have reached the using services, and they have been favor- 
ably reported upon. 

Divisional Artillery: The split trail 75-mm. gun matériel, 
model of 1923-E, has been forwarded to the Field Artillery 
Board for test. Based upon tests of previous box trail ear- 
riages, a new type has been placed under manufacture, 
known as the “75-mm. Gun Carriage, Box Trail, Model 
of 1925-E.” 

Corps Artillery: The proving ground ‘tests of the 4.7- 
inch gun matériel, model of 1921-E, have been completed, 
and the design appears to be satisfactory. This unit is 
now in the hands of the Field Artillery Board at Fort 
Bragg, for further service test. 

Army Artillery: Firings are being made to determine 
the capabilities of the 155-mm. gun matériel, model of 1915, 
for continuous rapid firing at naval targets, in connection 
with its use in the Coast Artillery Corps. 

Railway and Seacoast Artillery: The pilot 14-inch gun 
railway mount, model of 1920, has been held at the Aber 
deen Proving Ground throughout the year, in order that 
certain modifications found necessary during its test might 
be incorporated. The mount has been conditionally ap- 
proved by the Seeretry of War as standard for manu 
facture. It is expected during the next fiseal year to send 
this mount across the continent for transportation test. 

Tanks: All design and development work during the 
year has been centered on the medium tank. The two 
models, known as Models of 1921 and 1922, have been 
thoroughly tested at the Proving Ground and at the Tank 
Center at Camp Meade. Through coneurrent action with 
the General Staff and the Tank Service it has been decided 
that the Model of 1921 tank will be the most satisfactory 
tvpe to develop for service use. 

Tractors: The Ordnance Department during the past 
year has continued its search for suitable commercial trae- 
tors to handle the standard military loads presented by the 
old and new designs of equipment which have been pro 
dueed. Although the commercial tractors do not exactly 


meet military requirements in all particulars, the tests of 


several types have indicated that they can be used to great 


advantage, since they can be made quickly available in time 
of emergency, for divisional tractors. 

Reconnaissance Vehicles: To earry the reeonnaissance 
party or motorized artillery organizations across country, 
attempts have been made to develop a satisfactory light 
caterpillar vehicle, without material suecess. In this at- 
tempt to seeure a vehicle of light ground pressure, a Ford 
touring ear chassis was equipped with balloon tires, bucket 
seats, and an auxiliary low speed transmission. Under test 
this vehicle has shown remarkable cross-country ability, 
and apparently fills the military requirements for a cross 
country reconnaissance car. 

The Ordnance Committee: The Ordnance Committee has 
considered and acted upon 847 subjeets during the year. 
[ts importance in acquainting the using services with the 
ordnance problems of design, manufacture, maintenance, 
and supply, and in bringing the experience of the services 
to the Ordnance Department cannot be overestimated. 

Buok of Standards: The Ordnance Committee has com 
pleted its review of the available designs of major ordnance 
equipment and has embodied the result in the Book of 
Standards, where all types are classified as to their status 
for issue and manufacture. This has been approved by the 
War Department, and a limited edition has been published. 

Surveillance of War Reserve Ammunition: The problem 
of maintaining the authorized war reserve of ammunition is 
becoming more difficult as the stocks on hand increase in 
age. Continued check on the eondition of these stocks is 
maintained by laboratory surveillance and by _ proving 
ground tests of selected samples representing a certain per 
centage of the lots. At present about one-third of the lots 
are tested each year, thus insuring that each lot is sub 
jected to a firing test about once in three years. Study of 
these records indicates a number of rather serious defects. 
Some are due to hurried war design or hurried war pro- 
duction, while others are due to deterioration in storage, 
particularly deterioration of the explosive elements. In 
connection with the rapid production of the ammunition to 
meet the emergency of the war, it was necessary to adopt 
new types of explosives, to permit new and more expedi 
tious methods of manufacture of existing types, and to use 
new methods of loading the explosives. 

Research and Ballistics: 
stanees of type development which are of the nature of 


Aside from the foregoing in- 


ordnance engineering accomplishments, the Ordnance De 
partment has devoted considerable effort to work of a more 
scientifie character, such as to be better denominated “Re- 
search.” There are three establishments in particular at 
which projects of sueh character are studied, viz.: The 
Physical and Metallurgical Laboratory at the Watertown 
Arsenal, the Chemieal Laboratory and other facilities at 
the Pieatinny Arsenal, and the Aberdeen Proving Ground. 
Kach of these has achieved results of considerable im 
portance during the vear. 

A noteworthy achievement at the Watertown Arsenal has 
been the development of the X-ray in the investigation of 
steel and other metals. This research work has been carried 
along two lines—one of utilizing the prineiple of refraction 
of the X-ray beam for the study of the composition and 
structure of metals. This is pioneer work of basie scientific 


character. This work has already made good progress and 
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is being continued to determine how far the basic research 
may be valuable in commercial and ordnance work. 

The X-ray has also been advantageously used in the ex 
amination of metal castings and other pieces of material 
visible or otherwise dis 


With the appa 


to discover and locate defects not 
cernible without destruction otf the plece, 
ratus already available, this method has yielded valuable 
practical results upon metal of 21% inches thickness, and 
has been applied, not only to pieces of ordnance but, upon 
request, to various shapes for several commercial concerns. 
Castings and fittings for oil stills have been thus examined, 
defects pointed out, and means of remedy suggested. Ex 
amination is now being made of each piece of the steam 
near 


line for the new high-pressure steam power plant 


Boston. Numerous other projects have been carried out 
successfully by the Watertown Arsenal laboratories in con 
nection with the investigation of strength of materials 
and their resistance to various effects. 

The Pieatinny Arsenal laboratories have devoted a large 
part of their efforts during the vear to research in con 
nection with the development of flashless, non-hygroscopic 
powder, studying especially the effect of variations in com 
varying the proportions of ingredients pre 
This 


with the production ol 


position by 


viously used, and by trying new ingredients. work 
supplements and is coordinated 
sample lots of powder of different compositions produced 
by the Picatinny Arsenal. These laboratories have also con 
tinued their research in the manufacture of tetryl, resulting 
in a practical production process remarkably better than 
They have also studied the 


the process previously used, 


purification of TNT, a new and improved method for 


which has been developed. They have investigated the 
effect of moisture upon stability and ballisties of nitro 
cellulose propellant powders. Numerous other projects 
have been followed during the year by these laboratories in 
connection with the development of fuze powders, propel 
lant powders, and disruptive powders. 

The Ordnance Department is very fortunate in having 
had in the past years the entire codperation of the E. I. 
du Pont de Nemours & Company in development work 
on explosives and propellants. Very material advances 
have been made by the du Pont Company along these lines. 
It is here desired to tender acknowledgment to that very 
efficient and patriotic organization for its assistance in this 
work. 

Considerable research work in the flight of bombs drop 
ped from aireraft has been undertaken in connection with 
the test of these bombs. 
Aberdeen Proving Ground has been able to indicate exten 


The camera obscura set up at the 


sive data on the position and speed of planes at the time 
a bomb is released, together with time of fall, atmospheric 
conditions, and point of impact relative to point of release, 
and will permit the plotting of the trajectory and the de 
velopment of a suitable range table for use by aireraft 
troops. 

General Supply of Material: Reterring to the distribu 
tion of captured enemy war devices and trophies, funds for 
this distribution to the amount of $20,000 were made avail 
able through legislation approved March 4, 1925. The dis 
tribution is proceeding as rapidly as these limited funds 
will permit. 


Repairs and Improvements: In my reports for the fiseal 
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vears 1923 and 1924 I invited attention to the inadequacy ol 


the funds appropriated under the heading “Repairs of 
buildings 


The 


conditions heretofore outlined in my reports not only still 


Arsenals,” for the repair and improvement of 


and vrounds pertaining to the Ordnance Department. 


obtain but, because of continued deterioration in the mean 


time, have become more and more aggravated. The increase 


of the amount appropriated for this purpose to a sum 


which will permit reasonable maintenance of this valuable 


public property is essential to efficient and economical 


administration. 





FRANKFORD ARSENAL 








A Unique Brass Drawing Operation 


‘7 HE friction primer for seacoast artillery ammunition is 


very much like a caliber .30 cartridge case in outside ap 
pearance, There is, however, one very important difference, 


namely, that the seacoast primer has practically a solid 


head for a distance of about five-eighths of an inch. On 
this account it has been the practice in the past to turn 
these primers out of brass rod, machining them inside 
and out. 

Recently, When Frankford Arsenal received au order fo1 
primers of this kind, it occurred that it would not only be 
much cheaper, but would make a much stronger and better 
product if the primer could be drawn in the usual manner 
in which cartridge cases are made. 

However, the great bar to this procedure was the fact 
that the primer was solid on the inside for a certain dis 
tance. Nevertheless the job was tackled and finally com 


pleted successfully. It resulted in a brass drawing opera 


Various drawing operations in manufacture of Cal. .30 
Cartridge Case. 
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tion that is so unique that a very brief description of it 
will doubtless be of interest to the readers of Army Orb 
NANCE. 

first 


Referring to the accompanying illustration, the 


operation consists of forming a planchette of thick brass. 


After annealing and washing this is placed in a press and 
swedged to the shape shown at No. 2, which forms a slight 
button on the bottom of the dise. 

Successive annealing and swedging operations result in 
the extrusion of a solid bar of brass attached to the center 
of the dise, as shown in No. 6. This “high hat,” as it is 
‘alled, is then placed in a cone-shaped die and struck up to 
the form shown in No. 7. 

Successive annealing and drawing operations gradually 
elongate the hollow part as shown in the sueceeding figures, 
until at No. 14 there is a long tube with a solid bottom. 
After annealing this is placed in a heading press and a head 
formed, as shown in No. 15. After trimming to length, 
tapering, and turning the head, the primer has the appear- 
ance shown in No. 16. All that remains is then to ream 
and thread the inside. 

This was found to be an extremely cheap and satisfac 
tory way of making an excellent quality primer body. On 
a recent order this method was even further cheapened by 
buying the “high hats” as shown in No. 6, direct from the 
brass manufacturer. 

HALLOWELL, 


A; 3. 
Foreman, Small Arms Ammunition Dept., 


Frankford Arsenal. 


The Improved Caliber .30 Cartridge Clip 
‘THE caliber .30 cartridge clip is a metal device intended 
to hold vartridges in a packet in such » 
manner that they ean be conveniently transferred from the 
soldier’s belt to the magazine of the rifle. 


five service 


The clip is a channel-shaped piece of brass which holds 
the eartridge by engaging in the groove around the car 
tridge head. The cartridges are held tight in the elip by 
a flat brass spring which also rests in the groove of the clip. 
At each end of the spring there is a small tab of brass 
which is turned up at right angles to the clip so as to hold 
the cartridges in position. 

In charging the service rifle the clip of five cartridges is 
placed in position above the magazine and the cartridges 
are stripped down out of the clip by pressure of the thumb 
on the top cartridge. Before the eartridges can slide down 
through the elip, the bottom one must bend the tab of brass 
which holds the cartridges in place. For satisfactory opera- 
tion it is essential that the cartridges be firmly held in the 
clip, and yet be eapable of sliding easily out of it under 
fairly light pressure. The tab of brass which holds them 
in the elip must bend easily when pressure is applied. 
If the cartridges are not held firmly in the clip, or do not 
slide out easily, either a jam will result when the soldier 
tries to charge the magazine, or else the eartridges will 
spill out on the ground. For aceurate and rapid rifle 
firing, therefore, it is essential that the clip work cor- 
rectly and smoothly. From this point of view the ear- 
tridge clip is a most important article, and one with which 
there has been trouble and complaint at various times in 
the past. 

The first ealiber .30 clip adopted by the Ordnance De 





partment had a spring which was too weak to hold the tiv: 
a flat strip ol 
failed 


when metal of a heavier gage was used to make the spring 


D 


cartridges firmly. The spring was merely 


brass. An attempt to stiffen this spring beeaust 
stiffer, the tongues which are turned up so as to retain 
the eartridges in the clip, offered too much resistance to 
the free ejection of the cartridges in the rifle. 

This type of clip was, however, used for several years. 
Finally an improvement was made by putting ribs on the 
This greatly stiffened the spring without 
This was 


brass spring. 
necessitating the use of a heavier gaged metal. 
the type of elip used for many years, and was manu 
factured during the World War. It 
unsatisfactory, as two of the five cartridges were loosely 
held, and in addition there was much complaint about the 
difficulty of foreing the cartridges out of the clip owing 
to the fact that the brass tongue holding them in was 
rather difficult to bend. 

A study of this situation resulted in the production of a 


was, however, still 


new clip which was designed, patented and assigned to 
the United States Government by the writer. In this new 
clip, known as the Ashworth Clip, all five eartridges are 
held with the same tension, and the eartridges ean be ejected 
from the clip with great ease when it is desired to charge 
the rifle. 

There are two distinct actions to the spring ot the Ash 
worth Clip. One is due to the “V” shape in the length of 
the spring, and the other is due to the fact that a spring 
which is straight in its length is assembled into a elip body 
which is curved in its length. This action holds the ear 
tridges firmly yet easily in the elip. 

A very important feature of this clip is that the rim of 
the cartridge presses against the extreme end of the brass 
retaining tongue, and not »gainst the corner where it joins 
the clip spring. In this way the cartridge head acts as a 
lever to bend the spring easily, which allows the soldier to 
slide the eartridges from the clip into the magazine rifle 
with a minimum of effort. 

Rigid tests of this clip resulted in its adoption by the 
Ordnance Department after very favorable reports, so that 
it is now the standard clip. Its adoption came at the end 
of the World War when there was a large quantity of war- 
time clips on hand. As a result the Ashworth clip has not 
vet been put into manufacture. 

Wo. 
Double 


Frankford Arsenal. 


D. ASHWORTH, 


Foreman, Action Press Shop, 
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The Rate of Detonation of Mercury Fulminate and Its 
Mixtures With Potassium Chlorate 
MERCURY fulminate was patented" for use as an initia 

tor of detonation by A. Nobel in 1867. It is still the 
most widely used initiating agent, but its rate of detonation 
not been determined. 


under various conditions has 


A. Kling and D. Florentin® report rates of 2026 and 
May 7, 1867. 
Memorial 


patent No. 1345, 
and Florentin, D. 
XVII, 1913, p. 154. 


1inglish 
2Kling, A., 
Salpétres, Vol. 


des Poudres et 





















1926. 


JAN.-FEn., 





RATE, METERS PER SECOND 


2.4 2.6 
DENSITY 


1.6 1.8 = 2.2 


Fig. 1. Graphic chart showing effect of density and of admix- 
ture of potassium chlorate on rate of detonation of 
mercury fulminate. 


2474 meters per second for densities of 1.18 and 1.25 re 
The 


gentle shakine was sufficient to secure densities of 2.00 to 


spectively. densities given seem very low, as very 


2.15 with the straight fulminate. Their work was carried 


out primarily to determine the effect of very low tem 
peratures. 
Bichel 


an explosive file of 6.25-mm. diameter. 


reports the rate of 5920 meters per second using 
No mention could 
be found of the density of charge or the confinement used. 
Bichel states that the rate of detonation of mereury ful 
minate would probably be found to be very much highe 
than that of the most brisant of the other explosives if the 
rate were determined with a charge diameter of 30-mm. 
Subsequent work shows this opinion to be unsupported; 
Kast’ found no increase in the rate of trinitrotoluene when 
the diameter of the charge was inereased above 10-mm. 
The average rate of detonation of six samples of cordeau 
having a trinitrotoluene charge of an average density of 
1.22 and a diameter of 4.55 mm. was 5120 m/see.5 This is 
above the rate found for fulminate having a charge dia 
meter of 5.60 mm. The indieated rate of trinitrotoluene at 
the same density, but having a diameter of 1 1/32 inches 
(2.62) em. and confined in a steel tube, is 5650 m/see.® 

Storm and Cope* state it is generally assumed that a 
high rate of detonation is an essential property of an initial 
detonator and that various authorities claim that the addi 
tion of potassium chlorate gives a weaker detonator because 
the rate of detonation of the mixture is lower than that of 
the pure fulminate. 

The present work presents a comparison of the rates of 
detonation of straight fulminate and of the 90-10 and 80-20 
chlorate mixtures, used in. blasting 


fulminate potassium 


Gluickaut 
1905 


8Bichel, Uber 
Jahrg, 40, p. 1043 


Sprengstoffen 


1195, 


Zundungen von 
1904, and Jahrg. 41, p. 


ikast, Zeitschrift fur das Gesamte Schiess und Sprengstoft 
wesen, 1913, p. 135 


Mines 
Bureau of Mines 
Paper No. 1265 


5From results secured at the U. S. Bureau of 
6From results secured at the U. S 


Technical 


7Storm, C. G., and Cope. W. C 
Bureau of Mines 


uu. § 
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EQUIPMENT AND APPARATUS 
Mettagang’s Recorder was used in measuring these rates. 
It was equipped with four coils so that two rates were 
A good deseription of this appa 
Marshall, 2nd edition, Vol 


secured for each shot. 

ratus is given in Explosives, by 

II, page 477. 
General Proce rates of the fulminate and of 


As the 


were 


dure: 


the fulminate mixtures desired at the densities at 
which they are actually used and as the operation of press 
ing large enough quantities without special equipment was 
out of the question, use was made of No. 8 detonators (or 
blasting caps) as purchased from the manufacturers. 

The detonators were prepared by cutting off the copper 
on the open end of the tube, forming the shell, until the 
charge was flush with this end, and by also cutting off the 
bottom of the shell. 


required the fulminate was removed from the shell, the 


When charges of lower density were 


original shells, with the bottoms removed were joined to 
gether by gummed labels to form a tube, and this tube was 
then filled with the detonating material. To note the effect 
of the presence of the metal, some shots were made with 
out removing the bottoms of the shells. 

The explosive file was 500 mm. long and was supported 
by a wooden strip about 2 feet long. A V-shaped groove 
14-inch deep in the upper surface of the wooden strip 
served to hold the explosive in position upon it. The 
measuring wires used were No. 36, B. & S. gage enameled 


wire. Slits were cut in the trough at right angles to its 
main axis through which the wires were passed and drawn 
tightly against the top of the explosive file, where they 
were held by being wrapped around nails in either side of 
the trough. The first measuring wire was placed approxi 
mately two centimeters from the electrie detonator whieh 
was used to fire the charge. All charges were fired with 
detonators containing approximately 0.61 gram of 80-20 
fulminate chlorate mixture. A brass tube with outside dia- 


meter of 0.3125 inch, and having a wall thickness of 0.0359 


, ° rr 
inch, was used where greater confinement was desired. The 
Table No. 1 
80-20 FULMINATE CHLORATE MIXTURE 

Shot Diameter 7 Average 
N> of charge Density Confinement Rates Rate Remarks 
inches M-sec M-sex 
1 0.220 64 0.007” copper 3899 
3803 3296 
0 "0 64 0.007 3040 
3920 3930 
0 220 1.99 0 007" copper 3223 
3223 3223 
0.72270 1 8&1 0 007" copper 3049 
3032 3040 
oO 1M 6 0 010" copper 3034 
3968 3951 
0.210 1 o1 0.010” copper 3086 
3112 30990 
0.219 l 1 0 010” copp »892 
RSI RRO 
& 0.220 ? 63 0.007” copper 3084 
ind brass tub 3911 3948 
‘ 0.7278 1.66 Paper tube 056 
RRS 920 
10 0.219 ». 51 0.010” copper 3664 
3653 3658 tottome not 
re moved 
11 0.219 1.76 0.010” copper 2792 2818 Bottoms not 
2845 removed 





tion that is so unique that a very brief description of it 


will doubtless be of interest to the readers of Army Orb 
NANCE. 
Referring to the aecompanying illustration, the first 


operation consists of forming a planchette of thick brass. 


After annealing and washing this is placed in a press and 
swedged to the shape shown at No. 2, which forms a slight 
button on the bottom of the dise. 

Successive annealing and swedging operations result in 
the extrusion of a solid bar of brass attached to the center 
of the dise, as shown in No. 6. This “high hat,” as it is 
called, is then placed in a cone-shaped die and struck up to 
the form shown in No. 7. 

Successive annealing and drawing operations gradually 
elongate the hollow part as shown in the sueeeeding figures, 
until at No. 14 there is a long tube with a solid bottom. 
After annealing this is placed in a heading press and a head 
formed, as shown in No. 15. After trimming to length, 
tapering, and turning the head, the primer has the appear- 
ance shown in No. 16. All that remains is then to ream 
and thread the inside. 

This was found to be an extremely cheap and satisfac 
tory way of making an excellent quality primer body. On 
a recent order this method was even further cheapened by 
buying the “high hats” as shown in No. 6, direet from the 
brass manufacturer. 

HALLOWELL, 


A. H. 
Foreman, Small Arms Ammunition Dept., 


Frankford Arsenal. 


The Improved Caliber .30 Cartridge Clip 


- HE ealiber .30 eartridge clip is a metal device intended 

to hold five service cartridges in a packet in such » 
manner that they ean be conveniently transferred from the 
soldier’s belt to the magazine of the rifle. 

The clip is a channel-shaped piece of brass which hold- 
the eartridge by engaging in the groove around the ear 
tridge head. The eartridges are held tight in the elip by 
a flat brass spring which also rests in the groove of the clip. 
At each end of the spring there is a small tab of brass 
which is turned up at right angles to the elip so as to hold 
the cartridges in position. 

In charging the service rifle the clip of five cartridges is 
placed in position above the magazine and the cartridges 
are stripped down out of the clip by pressure of the thumb 
on the top cartridge. Before the cartridges can slide down 
through the clip, the bottom one must bend the tab of brass 
which holds the cartridges in place. For satisfactory opera 
tion it is essential that the cartridges be firmly held in the 
clip, and yet be capable of sliding easily out of it under 
fairly light pressure. The tab of brass which holds them 
in the elip must bend easily when pressure is applied. 
If the cartridges are not held firmly in the elip, or do not 
slide out easily, either a jam will result when the soldier 
tries to charge the magazine, or else the eartridges will 
spill out on the ground. For accurate and rapid rifle 
firing, therefore, it is essential that the clip work cor 
rectly and smoothly. From this point of view the car- 
tridge clip is a most important article, and one with which 
there has been trouble and complaint at various times in 


the past. 
The first caliber .30 clip adopted by the Ordnance De 
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partment had a spring which was too weak to hold the five 


cartridges firmly. The spring was merely a flat strip of 


brass. An attempt to stiffen this spring failed becausi 
when metal of a heavier gage was used to make the spring 
stiffer, the tongues which are turned up so as to retain 
the cartridges in the clip, offered too much resistance to 
the free ejection of the eartridges in the rifle. 

This type of clip was, however, used for several years 
Finally an improvement was made by putting ribs on the 
stiffened the spring without 


brass spring. This greatly 


necessitating the use of a heavier gaged metal. This was 
the type of elip used for many years, and was manu 
factured during the World War. It 


unsatisfactory, as two of the five cartridges were loosely 


was, however, still 
held, and in addition there was much complaint about the 
difficulty of foreing the cartridges out of the clip owing 
to the fact that the 
rather difficult to bend. 


A study of this situation resulted 


brass tongue holding them in was 
in the production of a 
new clip which was designed, patented and assigned to 
the United States Government by the writer. In this new 
clip, known as the Ashworth Clip, all five cartridges are 
held with the same tension, and the cartridges ean be ejected 
from the clip with great ease when it is desired to charge 
the rifle. 

There are two distinct actions to the spring of the Ash 
worth Clip. One is due to the “V” shape in the length of 
the spring, and the other is due to the faet that a spring 
which is straight in its length is assembled into a clip body 
which is curved in its length. This action holds the ear 
tridges firmly yet easily in the clip. 

A very important feature of this clip is that the rim of 
the cartridge presses against the extreme end of the brass 
retaining tongue, and not against the corner where it joins 
the clip spring. In this way the cartridge head acts as a 
lever to bend the spring easily, which allows the soldier to 
slide the eartridges from the clip into the magazine rifle 
with a minimum of effort. 

Rigid tests of this clip resulted in its adoption by the 
Ordnance Department after very favorable reports, so that 
it is now the standard clip. Its adoption came at the end 
of the World War when there was a large quantity of war- 
time clips on hand. As a result the Ashworth clip has not 
vet been put into manufacture. 

Wa. D. AsHwortH, 
Double 


Frankford Arsenal. 


Foreman, Action Press Shop, 
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The Rate of Detonation of Mercury Fulminate and Its 
Mixtures With Potassium Chlorate 
MERCURY fulminate was patented! for use as an initia 

tor of detonation by A. Nobel in 1867. It is still the 
most widely used initiating agent, but its rate of detonation 
not been determined. 


under various conditions has 


A. Kling and D. Florentin® report rates of 2026 and 


May 7, 1867. 
Memorial des Poudres et 


patent No. 1345, 


and Florentin, D. 
XVII, 1913, p. 154 
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Pig. 1. Graphic chart showing effect of density and of admix- 
ture of potassium chlorate on rate of detonation of 
mercury fulminate. 


2474 meters second tor densities of 1.18 and 1.25 re 


per 
The 
gentle shaking was 


2.15 with the straight 


spectively. densities given seem very low, as very 


to secure densities ot 2.00 to 


Their work 


effect of 


sufficient 


tulminate. was earried 


out primarily to determine the very low tem 


peratures. 
Bichel 


an explosive file of 6.25-mm. 


reports the rate of 4920 meters per second using 


diameter. No mention could 
be found ot the density ot charge or the confinement used 
Bichel states that the of ful 
minate would probably be found to be very mueh higher 
than that of the most 


rate 


rate of detonation mereury 


brisant of the other explosives if the 


were determined with a charge diameter of 30-mm 


Subsequent work shows this opinion to be unsupported ; 


Kast* found no inerease in the rate of trinitrotoluene when 


the the charge was inereased above 10-mm. 


diameter ot 
The average rate of detonation of six samples of cordeau 
an average density of 
This is 


above the rate found for fulminate having a charge dia 


having a trinitrotoluene charge of 


1.22 and a diameter of 4.55 mm. was 5120 m/see.5 


meter of 5.60 mm. The indieated rate of trinitrotoluene at 


the same density, but having a diameter of 1 1/32 


inches 
(2.62) em. and confined in a steel tube, is 5650 m/see.® 

Storm and Cope* state it is generally assumed that a 
high rate of detonation is an essential property of an initial 
detonator and that various authorities claim that the addi 
tion of potassium chlorate gives a weaker detonator because 
the rate of detonation of the mixture is lower than that of 
the pure fulminate. 

The present work presents a comparison of the rates of 


detonation of straight fulminate and of the 90-10 and 80-20 


fulminate potassium ehlorate mixtures, used in. blasting 


stoffen Glickaut 


1195, 1905 


Biche, 
Jahre, 40, p. 


Uber 
1043 


Zundungen 
1904, and 


von Spreng 
Jahrg. 41, p 


4Kast, Zeitschrift fur das Gesamte Schiess und Sprengstof 


wesen, 1913, p. 13: 
5From results secured at the U. S. Bureau of Mines 
6From results secured at the U. S. Bureau of Mines 


and Cope, W. C., Technical 


Mines 


Storm, C. G., Paper No. 12 


U. S. Bureau of 
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EQUIPMENT AND APPARATUS 
Mettagane’s Recorder was used in measuring these rates 
It was equipped with four coils so that two rates were 
secured for each shot. A good description of this appa 


riven in fk rplrositves, by Marshall, 2nd edition, Vol 


177. 


ratus 1s 


IT, page 


General Procedure: As the rates of the fulminate and of 
the fulminate mixtures were desired at the densities at 


which they are actually used and as the operation OL press 
ing large enough quantities without special equipment was 
out of the question, use was made of No. 8 detonators (or 
blasting caps) as purchased from the manufacturers. 

The detonators were prepared by cutting off the copper 
on the open end of the tube, forming the shell, until the 
charge was flush with this end, and by also cutting off the 
the shell. When charg 
required the fulminate was removed from the shell, 


shells, 


hottom of es of lower density were 


the 


with the hottoms removed were Joined t 


original 
a tube, and this tube was 


the effeet 


cether bv cummed labels to form 


then filled with the detonating material. To note 


some shots were made with 
the shells. 


was 500 mm. long and was supported 


A V-shaped groove 


of the presence of the metal, 
out removing the bottoms of 
The explosive file 
long. 


by a wooden strip about 2 feet 


the wooden strip 
The 
measuring wires used were No. 36, B. & S. gage enameled 
in the its 


main axis through which the wires were passed and drawn 


inch deep in the upper surface of 


served to hold the explosive in position upon it. 


Slits it in trough at right angles to 


wire. were ¢ 


tightly against the top of the explosive file, where they 


were held by being wrapped around nails in either side of 
The first measuring wire was placed approxi 


the trough. 


mately two centimeters from the electric detonator which 


was used to fire the charge. All charges were fired with 
detonators containing approximately 0.61 gram of 80-20 
fulminate chlorate mixture. A brass tube with outside dia 
meter of 0.3125 ineh, and having a wall thickness of 0.0359 


The 


inch. was used where creater confinement was desired 


Table No. 1 


80-20 FULMINATE CHLORATE MIXTURE 


Shot Diameter Average 
N charge De ty Confinems Rates Rat Remarks 
hes NI —sex NM 
0.270 64 0 007 3899 
3803 3RO¢ 
{ ( ¢ 0 007 3040 
” 3930 
0 " 1 ( ”) 3 
3 ; 
0 ‘i 1 &l Oo Ooo sO4 
03) «0 
( 1 ¢ 0 O10 3034 
8 5 
‘ 1 1 oOo Oo 3086 
112 
0 1 a onl 8 
R81 gx 
s 0 0 0.00 R4 
it i1 8 
0 8 1. 6¢ I + 
Ras 
( 0 Ss! 0 010 3664 
O53 4658 
. ; 
11 021° 1.7¢ 0.010 er »79? 818 Bottoms >t 
845 emoved 
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Table No. 2 


90-10 FULMINATE-CHLORATE MIXTURE 


Shot Diameter : Average 
No. of charge Density Confinement Rates Rate Remarks 
inches M-sec M-—sex 
1 0.220 2.66 0.006" copper 3738 
3738 3738 
2 0.220 1.98 0.006” copper 3108 
3125 3116 
; 0.220 1.65 0.006” copper 2855 
2834 2844 
4 0.220 2.64 0.006” copper 4249 
and brass tube 4304 4276 
3 0.223 1.70 Paper tube 2962 
2933 2048 
o 0.220 2.61 0.006” copper 3617 ) 
3653 
3666 Bottoms ot 
z ‘ detonators 
7 0.220 2.61 0.006” copper 3670 on 
3725 
4 0.220 2.59 0.006” copper 3762 
and brass tube 3794 3778 
9 0.220 2.60 0.006” copper 3996 
and brass tube 1106 4051 


Table No. 3 


RATES ON STRAIGHT FULMINATE 


i 0.220 2.99 0.007” copper 41055 
3887 3971 

? 0.220 2.15 0.007” copper 3325 
3283 3304 

3 0,220 1.82 0.007” copper 3125 
3119 $122 

4 0.220 2.98 0.007” copper 4178 
and brass tube 4071 $125 

5 0.226 1.81 Paper tubs 3099 
3009 3054 


paper tubes used were made with news print paper wrap 
ped spirally, so that there was an average of three thick 
nesses at all points. 

Test Work: ‘Tabulations of results will be found in 
Tables No. 1, 2 and 3. Fig. 1 shows graphically, the 
effect, on the rate of detonation of density and of the 
admixture of potassium chlorate with it. 


CONCLUSIONS 

1. The rate of detonation of mereury fulminate seems 
to be a straight line function of the density. 

2. The increase in rate due to increased density is most 
rapid with the 80-20 mixture and least rapid with the 
straight fulminate. 

3. This limited number of tests seems to show that addi- 
tional confinement has no noticeable effect on the rate of 
the 80-20 mixture, while the rate of the 90-10 mixture and 
the straight fulminate are very appreciably increased. 

L. R. Car, 
Pittsburgh Experiment Station, Bureau of Mines. 
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Mepium TANK 
‘THE status of the design work on the Medium Tank is 
as follows: Detail drawings for Phase II of compound 
clutch (this identical design of cluteh to be used in Phase I 
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also), compound epicyclic, lower turret, upper turret, mul 
tiple dise clutch and simple epicyelic were released to the 
shops for manufacture, these drawings having been ap- 
proved by the Ordnance Office. The design of all the 
modifications necessary for the installation of the Packard 
engine in the Medium Tank, together with the compound 
and plate clutch, has been made and released for manu 
facture, with the exception of conclusions regarding the 
mufflers and exhaust pipes and also the necessary wiring. 
Details for the transmission of the Medium Tank, Phase II, 


were released for manufacture. 


Power Cart, Move, 1924E 

Tests have been made of the Pavesi type of steer on the 
Power Cart, Model 1924KE, and from these tests certain 
modifications have been found necessary in order to prop 
erly control the vehicle with this type of steer. This vehicle, 
equipped as a Pavesi type, gave a very good demonstration 
Certain minor modifications are now being made to bring 
hoth types up to date, together, also, with the building of 
necessary bodies to complete the vehiele, preparatory to 


the final test. 


Mark IX Moror CArRIAG! 

Drawings of a earbon steel track shoe for the Mark IX 
Motor Carriage now at Aberdeen, have been submitted to 
the Ordnance Office for approval. 

Also, a study of the proposed method of mounting a 
pintle on the front end of the Mark IX Motor Carriage, 
has been submitted to the Ordnance Office for approval 
A new front transon casting, with a boss to receive the 
pintle, will be required for this proposed installation. 

Drawings of plain bearing track supporting rollers have 
also been released to the shops for manufacture. 

A complete list of parts for the Mark IX Motor Car 
riage is being complied, to cover the carriage now being 


modified. 


155-mM. How1rzer CarriaGeE, Mopen 1925K 

The wooden model of the 155-mm. Howitzer Carriage, 
Model 1925K, has been completed and shipped to the Ord 
nance Office. 

A eomplete analysis of the stresses in the trail for the 
155-mm. Howitzer Carriage, Model 1925, has been com 
pleted. An alternate spring suspension for this carriage 
has been laid out and submitted to the Ordnance Office 
for its information; also, study drawings of a new design 


of trail, trail lock and spade. 


REPLACEMENT PACKINGS FOR 75-MM. RECUPERATORS 

75-mm. Puteaux Reeuperators Nos. 211, 1440 and 445, 
have been fired, as equipped with replacement packings. In 
this firing, reeuperators Nos. 211 and 1440 functioned satis 
factorily. The leakages in reeuperator No. 445 increased to 
such an extent that it was decided to disassemble it and 
make an examination of the packing. This examination in 
dicated that the initial set-up of the packing was too tight. 
New packing has been assembled in the mechanism, and it 
will be fired 500 rounds to determine its action. 


D. M. KING, 


Colonel, Ord, Dept. Commanding 
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Who Invented the Tank? 

a APTAIN BENTLEY'S suit for 
£300,000 for inventing the World War tank revives 

un old controversy. He believes that he designed the cater 
tank, that 


service as an 


compensation ol 


absent on 
East 


pillar armored and while he was 


(iovernment engineer in Russia and 
Africa the machine of his conception was used to break 
1919 


Inventors selected Sir William 


up trench warfare in France. In a British Royal 


Commission on Awards to 
Tritton and Major Wilson from a list of fifteen claimants, 
and gave those officers £15,000 for having produced “the 
tank in a conerete, practical war shape.” Captain Bentley 
was unable to prove that the builders of the tank that first 


took the field in the Battle of the Somme in 1916 availed 


themselves of a design which he had submitted to Ear! 
Kitchener. The commission told him that it could pass 
upon completed machines only. Credit was given Major 


Gen. E. D. Swinton for the idea of using caterpillar trae 


tion in trench warfare, and First Lord of the Admiralty 


Winston Churehill was recognized as the official who had 
experimental tanks built and demonstrated their capacity 
for use in the field 

“The idea of the war tank was not new in 1914. Reeords 
of the United Patent 
1912, a 


German office to Gunter Burstyn, an Austrian. 


States Office show that on Feb. 28, 
patent for a caterpillar tank was granted by the 
Evidently 
or had no faith 
Win 
ston Churchill, after telling the story of his attempt to 


the war lords had either not heard of it 


in it. In the seeond volume of “The World Crisis,” 

furnish the army with tanks, makes this illuminating state 

ment: 
“*There 


say that a tank had been “invented.” 


never Was a moment when it was possible to 
There never was a 
person about whom it could be said “this man invented the 
tank.” But 


facture of the first tanks was definitely ordered, and there 


there was a moment when the actual manu 
was a moment when an effective machine was designed as 
the direct outeome of this authorization.’ 

“Mr. Churchill 
facture of eighteen tanks, the plans for which Tennyson 
He did not 


He said nothing about it to the Treasury. 


himself issued an order for the manu 


d’Eyneourt had laid before him. inform the 
War Office. 
That is to say, Mr. Churchill actually did something, while 
1903 H. G. Wells ‘had,’ 


Mr. Churchill, ‘practically exhausted the possibilities in 


others were talking. In said 
this sphere (of tank warfare), and the Pedrail and eater 
both 
widely applied in many parts of the world.’ 


and had been 
Under the 
guidance of Tennyson d’Eyneourt experimental tanks were 
William Major Wilson. 


One of them proved to be the “mother tank.” It 


pillar systems were well known, 


constructed by Sir Tritton and 
was 
used as a model for the machines that made their debut in 
the first Battle of the Somme. 


the heavy tanks that functioned so powerfully in the Battle 


From them were developed 


of Cambrai and in the Allied offensive against the Germans. 
“It seems to be the case that Captain Bentley anticipated 
bv about three months Colonel E. D. Swinton and Captain 


T. G. Tulloeh in submitting designs for a tank to the War 
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Office, but Bentley was asked by Earl Kitchener not to 


take out a patent. Early in 1915, coming after Bentley, 


Swinton and Tulloch, design 


Chere 


Admiral Bacon produced 


were Inany inventors but only one Churchill ac 


cording to his “The World Crisis.”.—-(The New York 
Times.) 
The New York Times, December 16, 1925, carried a dis 


patch from London dated the day before, that judgment 


was rendered in King’s Bench Division against Captain 


sentley. The court decision was to the effect that the tank 
was not due to any one invention but was a combination of 
inventions, devices, adjustments, ideas and 


many exper! 


ments. Besides the judgment rendered against him, Cap 


tain Bentley was sentenced to pay the costs. 
Transcontinental Journey of 14-inch Railway Mount 
Completed 
Fe ROM the standpoint of popular interest, the recent 
transcontinental journey of the 14-inch railway gun 
Md., to Ft. MeArthur, 


lhroughout the entire route the 


from Aberdeen Proving Ground, 


Cal., was a huge success. 
vun was viewed by large crowds of interested observers 
who greeted the monster weapon at each of its many stop 
Throughout the entire country the gun and 


deal of 


ping places. 


its «rew were received with a great enthusiasm. 


Suftice it here to record the reception viven the weapon at 
Los Angeles, November 27th. A report on the 
Col. Herbert J 


Simon, President of the Los Angeles Chapter of the Re 


lis stop al 
gun's arrival and stay at that city by Lt. 
serve Officers’ Association of the United States, is most in 
teresting. Colonel Simon says: 

“The 
at 6 A. 
parted at 3:10 P. M., November 27th. It 


is known as ‘The Shrine Track’ at the 


gun arrived over the Southern Pacitie Railroad 
M. Thanksgiving Day, November 26th, and de 
was exhibited 
at what Riverside 
Station, accessible to the publie both by street car and auto- 
mobile. Ample space was allowed for publie inspection. 

“About 75,000 people inspected the gun on Thanksgiving 
day in spite of the fact that there were two football games 
and other attractions held on that day. On November 27th 
upwards of 125,000 people inspected the gun. 

“The public press devoted a great deal of space both 
before the arrival of the gun and during its stay. Seven 
radio broadeasting stations in Los Angeles and vicinity 
announced twice a day the arrival of the gun. On the 
evening of the 26th, Maj. Harold E. Small, commanding 
the convoy, broadcasted through Radio Station KHJ (The 
Los Angeles Times) a very interesting talk describing the 
weapon and its operation. The public was very emphatic 
in its appreciation of the services rendered by the officers 
und men of the convoy in their generous demonsrations 
of the piece.” 

It is fitting to remark here that the huge undertaking of 
transporting the gun from the Atlantic to the Pacific Coast 
was without mishap or delay. The success of the journey 
is a tribute to the personnel of the Ordnance Department 
who designed and manufactured the gun, and to those of 
the Coast 


responsible for its travel. 


Artillery and Quartermaster Corps who were 
The railroads of the country too 
are entitled to a measure of praise for the excellent ar 
rangements made throughout the route for the movement 


und display of the weapon. 














} Patents 


Brief Descriptions of Inventions of Interest to Ordnance Engineers 
Compiled by W. N. Roach, Chief, Patent Section, Office of the Chief of Ordnance 


have been issued on 


NUMBER ot 
devices relating to Ordnanee of which the follow 


recent patents 


ing are of particular interest: 


Ammunition 
; ARL J. W. RAGSDALE has 
No. 1,556,027, for a 
This invention, broadly, is for a member 


been granted patent 


rear firing mechanism for high 
capacity bombs. 
adapted to slide within a fuze body and firing elements 
earried by the member and normally movable therewith, 
one of said elements free to move with respect to the mem 
ber under the force of inertia to engage the other member 
to fire the fuze. 

Henry Newton has been granted patent No. 1,557,051, 
for a hand and rifle grenade and a fuze therefor. The 
main objeet of this invention is the provision of a grenade 
and fuze which may be made from rough casting with 
little or no machining, thereby making the construction 
cheaper. Also patent No. 1,557,082 for a shell and bomb 
has been granted to Henry Newton. The main objeet of this 
invention is the provision of a trench mortar shell and 
bomb which may be made of east metal likewise produeing 
a cheaper structure. 

Fred Olsen of Picatinny Arsenal has been granted patent 
No. 1,558,565 for a shell filler. The filler consists of guani 
dine picrate compressed to a density of not less than 1.50. 

Warren F. Bleecker has 
1,558,784 for an electrolytic timer. 
electric cireuit with an electrolytic timer within the cireuit 


been granted patent No. 


The patent covers an 


as a means for igniting the high explosive charge in a 
bomb. 

Daniel D. Huyett has been granted patent No. 1,558,809, 
for a means for insuring uniform pressure upon explosive 
charges of detonators. The object of the invention is to 
provide a hydraulie equalizing structure by means of which 
uniform pressure may be exerted upon the explosive 
eharges while leakage of the pressure medium, to and upon 
the punches, will be effectively prevented. 

Harold G. Towner of the Ordnance Department has been 
granted patent No. 1,560,623 for a cartridge for projectiles. 
The cartridge consists of a perforated shell and a plurality 
of powder rings within the shell, the perforations coineid 
ing with the division between the powder rings. The main 
object of this invention is to provide means for varying 
the firing range 

Samuel Wiley of Picatinny Arsenal has been granted 
No. 1,560,628 for a hand and _ rifle 

This invention aims to provide a grenade which 
without 


patent combination 


grenade. 
may be used either as a hand or rifle grenade 
alteration of any of the parts of the grenade or manipula 
tion of such parts. 

Patent No. 1,561,219 has been granted to Tenney L. 
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The 


coating consists of urea containing only two alkyl groups 


Davis for a coating for nitrocellulose powder grains. 


symmetrically substituted in the molecule. 
Harold M. 


granted patent No. 1,561,687 for a point detonating fuze. 


Brayton of Picatinny Arsenal has been 
This invention aims to provide a bore safe supersensitive 
point detonating fuze in which the various elements are so 
arranged as to produce a practical mechanism for manu 
facture and assembly. 
Nicholas E. Methlin has 
1o61,878 for a This patent covers a specifie con 


struction of safety locking means for the firing mechanism 


been vranted 


patent No 


fuze. 


of the fuze. 

Leon E. Remondy has been granted patent No. 1,562,054 
for a fuze for projectiles. This patent covers a slight im 
provement on the fuze heretofore patented by the same 
inventor in which a hollow carrier is movably mounted 
in the fuze body, the primer and striker being earried by 


the earrier and movable therewith. 


Artillery 
MAJOR JOHN B. ROSE of the Ordnance Department 


has been granted patent No. 1,555,026 for a muzzle 
brake. This patent covers a special form of muzzle brake 
for use on guns. 

Major Rose has also been granted patent No. 1,555,027, 
for a baffle plate. This patent covers a special form of 
mounting for the baffle plate or shield on the gun. 

Paul Kaminski has been granted patent No. 1,555,291, 
for an arrangement for telecontrol of guns. The patent 
covers a specific form of electric signalling arrangement 
with coarse and fine adjustment for the teleeontrol of 
objects to be trained together on one point, such as guns, 
search lights and similar objects. 

Heinrich Jacob has been granted patent No. 1,556,994, 
for an aiming device with optical reflecting system for 
moving stations. The invention relates to an aiming device 
with an optieal system for producing images of objects 
under observation and an arrangement to make the diree 
tion of observation independent from the oscillations ot 
the carrier in space with relation to the vertieal direction. 

Patent No. 1,557,702 has been granted to Paul Kaminski 
for a gun-laving apparatus. The object of this invention 1s 
to eliminate the human factor by combining an automatic 
correeting deviee with each gun or with the range trans 
mitting system. 

1,559,183 


This patent 


Emile Rimailho has been granted patent No. 
for tuyere with variable output for cannon. 
is for a eannon with a valve in ecommunieation with the 
powder chamber through means of which a portion of the 


gases of explosion may be vented to the atmosphere. 
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Clas J. Julstedt has been granted patent No. 1,559,106 


for a breech mechanism. This invention relates to a specific 


form of obturator for use with a swinging breech block 


Small Arms 
BENET has 


earriage tor 


been evranted patent No. 
This 


levers 


L_ Al RENCE V. 


1,556,478 for a antiaireraft guns. 


mounting consists essentially of a series of links or 


connecting the gun and mount through manipulation of 


which the gun may be moved to various positions in 


elevation. 
John M. 
for a firing mechanism. 


Browning has been granted patent No. 1,558,414 


This patent covers a specific form 
of synachronized firing mechanism for guns intended for 
use on an airplane. 

Lucius N. Diehm has been granted patent No. 1,557,435 


for a fire arm. ‘This invention relates to a specific form 
of firing mechanism intended for use with automatie pistols. 
Patent No. 1 


Swebilius for a fire arm. 


057,627 has been granted to Carl G. 


arm of the repeating type in which the barrel may be 


quickly separated from the receiver and in which there is 
breech bolt 
accidental 


provided a specific locking means for the and a 


specifie form of trigger arranged to prevent 


discharge of the gun and the novel arrangement of the 
magazine and its component elements. 
Robert 


1,558,367 tor an 


K. Johnston has been granted patent No. 


sight. 
an enlarged convex dome-shaped end, the 


aperture This invention provides a 


sight having 
aperture extending through this end. It is claimed for this 
sight that the shadows frequently occurring in the aperture 
eliminated and that eve strain -is 


and obstrueting it are 


obviated. 
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This invention relates to a fire 


Rockwell has been granted patent No. 1,558,566 


Hugh M. 


automatic gun. The this invention is to 


ior an object of 

remove the handles and trigger of a machine gun, such as 
the heavy Browning, from the rear end thereof to avoid 
cramping the gunner in the cockpit ot an airplane. To 


this end the gun is provided with a handle rotatably 


the side thereof and a trigger reciprocally 


mounted on 
mounted in the handle. 

Capt. Walter T. 
patent No. 1, 
This patent covers a specific form 


Gorton ol the Ordnance Department 


has been granted 560,563 for a combination 
mount for machine guns. 
of mount which permits high mounting of the gun for anti 
alreraft fire. 


Captain Gorton has also been granted patent No. 


1,560,564 for a combination mount for machine guns. This 
patent covers a specific form of mount which may be 
inverted to mount the gun for antiaireraft fire. 

The same inventor has been granted patent No. 
buffer This patent 


specific 


1,561,763 


for a mechanism for machine guns. 
which is 


buffer 


covers a form of buffer mechanism 


designed to oceupy less space than the usual 


mechanism. 
patent No. 1,561,756 


guns and automatic 


has been granted 


Tucker 


mechanism of 


Leonard 


for a trigger machine 


This invention coneerns a trigger mechanism 


is provided for enabling the 


small arms. 
in which an adjustable device 


firm arm to be eonverted, at will, from an automatie fire 


arm into a single shot fire arm. 
patent No. 1,561,992 


This invention concerns a 


Ettore Marazzi has been granted 
for a machine gun mounting. 
mounting, designed primarily for antiaireraft guns, which 
mount is provided with a seat so combined with the mount 


that movement of the seat wil! displace the gun vertically. 
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Robert E. Lee, The Soldier. By Major-General Sir 
Frederick Maurice. Boston: The Houghton Mifflin 
Company. 1925. $4.00. 


‘THIS is neither a life of Lee nor a history of the Civil 

War of 1861-65. It is an appreciation of Lee’s gen 
eralship.” So states the author in his preface. In the 
main he adheres to this self-imposed limitation but finds 
space to outline something of the ancestry of Lee and gives 
sufficient biographical information to orient the story of 
Lee’s part in the Civil War. He also devotes a chapter to 
an evaluation of Lee’s place in history. 

General Maurice defends his aetion in adding another to 
the number of books dealing with Lee on two grounds. 
The publication of “Lee’s Confidential Dispatches to Davis” 
has thrown “a new light upon many disputed points which 
concern both the Civil War in general and Lee’s part in it 
The experiences of the World War will 
War and 


in particular.” 
eause a re-evaluation of the events of the Civil 
greater respect to be paid to its events. 

In keeping with his announced treatment of his subject, 
the author has paid chief attention to the strategy rather 
than to the taeties of Lee’s Virginian campaigns. The fact 
that he is a professional soldier of acknowledged authority 
and of sufficient standing to have Chief of 
Operations of the British General Staff during the World 
War insures respectful attention for his judgments. 

While by no means ranking with Henderson’s “Stone 
wall Jackson” as a military biography, “Robert E. Lee, 
The Soldier,” is a work which will be of interest and value 


War. 


served as 


to all students of the Civil 
SOMERS. 


R. H. 


The Great Pacific War—A History of the American- 
Japanese Campaign of 1931-33. By Hector Bywater. 
New York: Houghton-Miffin Company. 1925. $2.50. 

] T gives one a smug feeling to have made a fine prophesy 
when a great event takes place in accordance with it. 

“T told you so,” was Cassandra’s happy phrase, the one 

that made her so popular with Homer’s heroes. Should 

Japan ever, through any diplomatie blunder or peculiar 

force of circumstances, find it necessary to take up arms 

against us, Hector Bywater would be standing by with the 
same consoling reproach. Out of his inkwell, he has in- 
augurated, struggled through and concluded a magnificent 
war, one that has strewn the bottom of the Paecifie Ocean 
with the flesh and bones of soldiers and sailors, the wrecks 
of a score of types of naval fighting craft, fragments of air 

eraft, and tons of lead and steel. He has even seattered a 

few of the Shipping Board craft along the floor of the 

Atlantie, and left some remnants of his war on the barren 

shores of Tierra del Fuego. The immensity of his areas, the 

greatness of his distances, the appalling destruction, the 
wastage of human life, and above all the futility of the 
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whole business, makes one shudder to realize that a poss} 
bility of such a catastrophe actually exists. 

This is not a Jules Verne story, however. It is not 
based solely upon the stuff that dreams are made of. 
Mr. Bywater has carefully taken from his fund of naval 
information that he has accumulated through many years 
of study, the past and present performances of this nation 
and Japan. He has plotted eurves. He has assumed the 
year 1931 as his predicted point on a logieal extension of 
those curves and has found there certain codrdinate con 
ditions. With these carefully made assumptions, he tries 
out a war game, very much in the way our Army and Navy 
experts might go about it, only in his case, he adds the 
details and the thrills. 


with all the skill of a keen war correspondent; makes one 


He plays up the great moments 


tremble with fear as a great ship or-fleet is stealing by on 
a splendid mission in the very atmosphere of destruction; 
makes one sob with pity as a bomb goes home on a favorite 
cruiser and she slides down into Davy Jones’ locker; makes 
one shout with patriotie fervor as a pernicious hostile eraft 
Fur 

the 


receives its just deserts from onr powerful cannon. 
well. We That is 


summa cum laude for all Amerieans regardless of cost. 


thermore, he makes it end win. 

His drama is beyond the resources of the stage, beyond 
the power of the silver screen to portray. The scenes are 
shifted too often and too far. The aets are too massive and 
too complicated to present. There is no single hero, no 
heroine, no love story. It takes a fine imagination and a 
knowledge of naval and military things to appreciate the 
true meaning of all the movements that carry the ponder 
ous play to its final curtain. 

The book is evidently written for a good purpose. It 
tries to make clear the peculiar and defective position of 
the United States in the vicinity of the Philippines and 
Guam as a result of the Conference on the Limitation of 
Naval Armament, and the cost of repairing that position in 
case of international conflict involving those areas. It 
tries to bring the present condition to the attention of the 
nation in a readable Between the 
lines, he seems to say also that we might have had as our 
share of the German Pacifie territory, after the World War, 
the Marshall, Caroline and Marianna Islands, which are 
such fine way stations toward the Philippines, such splendid 
He does not ery 


and interesting way. 


guarantees of peace in the far Pacifie. 
about them, but he adequately sums up the cost of seeuring 
them for the purpose to which they lend themselves for our 
ultimate work. 

He is not seolding. 


He holds 


up for our inspection a terrible example, a possible catas 


Mr. Bywater is not poking fun at us. 
He is not preaching. He is at all times serious. 
trophe, which he desires that we take every precaution to 
avoid. His book will be read in Japan, in Hawaii and in 


Manila. It should be read at our Army and our Navy War 








JAN.-FEs., 1926. 


Colleges, whether it agrees or disagrees with the plans of 
the strategist, for it is a result of much painstaking search 
for facts and much clear thought about the future. It is 


good reading for anyone. 


C. G. METTLER. 
North America. By J. Russell Smith. New York: 
Harcourt, Brace and ¢ ‘omnpany. 1925. $6.00. 


hot.” Thus Professor starts his text. 


PELL Is Simith 
While his style is hardly as informal and vivid as 
sentence would indicate, it nowhere becomes dull 


this and 


insipid. His work deals with the economic geography of 
After introductory chapters devoted to 


“The 


Door,” 


our continent, 


“The Geographic Environment” and Continent of 


Opportunity and Its Closing some forty-three 


particular 
These 


regions bear no relation to the political divisions which 


chapters are devoted to the discussion of 


regions into which he has divided the continent. 
exist but are “regions whose boundaries result from the 
work of the cosmic forees that make elimate, surfaee, soil, 
this 


the results of 


mineral deposits, land, lake and sea... . . On basis 


of common conditions throughout a region 


man’s efforts, occupation, home and soeial organization 


tend to be alike over the whole of it.” 


While the book 


the territory to be eovered is so 


is large, consisting of over SOO pages, 


vast and the economic 
factors to be described so varied that the treatment of each 
region is necessarily brief and sketchy. Thus the “Erie 
Belt,” New York City, Buffalo, Niagara 


Falls and all intervening territory receives only 24 pages. 


Canal including 


The “Lower Lake Region,” embracing Chieago, Cleveland, 
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Erie and their immense industrial developments, gets but 


18 pages. This is no eriticism of the author, nor of the 
distribution he has made of his available space. It brings 
to mind in a very striking way the immensity of the North 
American continent and the magnitude and tremendous 
diversity of its resources, both natural and artificial. A text 
which includes deseriptions of the Labrador Coast and of 
Yueatan makes the reader pause by the very vividness of 
the contrast. 

The text ineludes many maps, charts and diagrams and 


With all it 


of the lively style of the author. 


much statistical data. is very readable because 
A final chapter is devoted 


North 


draw 


to the “Trade, Place and Future of America.” In 
this Smith 


point out in a measure the 


Protessor attempts to conclusions and 


direction (or directions) in 
which we appear to be going. How successfully he does 
tell. That he 


many factors beside the purely geographical ones is well 


this time alone will has taken into account 


illustrated by the following quotation: 


“Civilization has made the world ‘safe for stupidity.’ 


Every recent study of the American birth-rate points to 
We have de 


veloped the most amazing institutional systems for the care 


the disappearance of the stock with brains. 


and preservation and attempted improvement of the feeble 
in both mind and body. If wayward and weak of mind 
they have special homes for refuge. Hospitals assist in 
Skilled physicians eare for the young 


Devoted 


viving them birth. 


bone-head. Nurses wait upon him. virgins in 


special schools strive to inject ideas where ideas will not 
vo. Then we, who breed pigs and pups with great care, turn 
him loose to inerease his kind and give him aid therein... .” 
R. H. Somers. 














Ninety-five direct MACK factory 
TRUCK CORPORATION,” “MACK MOTOR TRUCK 





Transport Service 


For a full quarter-century MACK interests have been centered upon 
the manufacture of motor freight-carrying vehicles 


| MACK TRUCKS, Inc. 
| INTERNATIONAL MOTOR COMPANY 
25 Broadway, New York City 
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Memoirs of a Napoleonic Officer: Jean—Baptiste Barrés. 
By Maurice Barres. New York: Dial Press. 1925. $4.00. 
KAN—Baptiste Auguste Barrés was twenty years old 
when, in 1804, he enlisted in the Infantry of the Imperial 

Guard. The particular unit which he joined was to be 

used as a source of supply of officers, only young men of 

good family and of a certain degree of education being 
admitted to it. Barrés served three and one-half years in 
the ranks, receiving his commission in the Infantry at the 

close of 1807. 

These were busy years for the soldiers of the Empire, 
tor they saw the campaigns of Austerlitz, Jéna, Eylau and 
Friedland. Barrés’ account bears out the statement that 
warfare of the epoch was much like that of later periods— 
long marches, much hunger and cold, with occasional fight- 
ing. The Emperor was ever chary of his reserves, which 
explains the stated fact that most of the Guard’s casualties 
were due to artillery fire. 

As an officer, Barrés served in Spain, Portugal and in 
the campaigns of 1813 and 1814, being present at Bautzen, 
Dresden and in the disaster at Leipsic. Wounded twice, 
he was decorated with the Legion of Honor in 1813. It 
is evident, from his account, that the Infantry of the Line 
saw more combat and suffered much more privation than 
did the privileged Guard. 

The Hundred Days found the author serving in Brittany; 
he did not take part in the Waterloo Campaign. In 1832, 
forty-eight years old and a battalion commander, he par- 
ticipated in the eampaign whereby the Dutch were driven 
from Antwerp. Shortly after this he retired from active 
service. 

Barrés was observant and almost daily added to the 
diaries he kept throughout the course of his service. He 
writes on the same phases of soldier life under the Empire 
as are described in Les Cahiers du Capitaine Coignet, with 
the difference that he gives the viewpoint of a man of pre 
liminary education. His remarks on heavy equipment, ill- 
fitting shoes, poor rations and bad billets—all these bring 
out what must be done for the man in the ranks if we want 
him at his best. 

The writer mentions the “exeruciating deliberation” with 
which the Emperor persona!ly made inspections of the 
privates of the Guard; an exhausting four-day movement 
in carts incidental to the concentration before Jéna, and 
the promptness with which Infantry, then as now, threw 
away articles of equipment before going into action. It is 
interesting to note that he makes no mention of Davout’s 
victory at Auerstadt which was won the same day Napoleon 
was victorious in a less glorious fight at Jéna. Had the 
Emperor infected his Guard with his own jealousy of 
Davout? 

Barrés is severe upon the lack of discipline that reigned 


among the French troops in 1516. Accompanying a de 


tachment of ill-diseiplined troops during that year, eondi- 
tions beeame so serious that it was at one time proposed 
that the men’s breeches be taken in at taps and reissued at 
reveille so as to prevent desertion during the night! 

Between 1804 and 1830 Barrés served under six dif- 
ferent flags. Changes from Empire to Restoration and 
back again, and the Monarehy of July found him at his 
post. He criticizes the frames of mind of some of his 
seniors during these various changes, yet himself seems to 
have made them without too much travail of spirit. 

Assembled by his illustrious grandson, Maurice Barrés, 
the book is entertaining and _ instructive. 

> W. R. WHEELER. 


The Road to World Peace. By Oscar Newfang. New 
York: G. P. Putnam’s Sons. 1925. 
‘T obs book is dedicated to “The Prince of Peace,” and 

in the introduction the author attempts to show that 
the next war will wipe out civilization. The entire book 
is based upon the wording “Civilization must end war or 
war will end civilization.” 

The book is divided into four parts, Part I outlining 
the need of world organization; Part Il showing the his- 
torical preparation for world organization; Part III de 
seribing in detail the League of Nations; Part IV outlin 
ing a proposed Federation of Nations. 

In Part I, the author shows the causes of international 
war, the failure of treaties to abolish war, and the need of 
international law with a world court to enforce it. He 
shows the benefits of a world government with regard to 
economic and financial benefits, the physiological benefits, 
and the educational and cultural benefits. 

In outlining the historical preparation for World Or 
ganization, he shows the age-long trend toward political 
integration, the growth of responsible government, and the 
effect of the World War toward destroying autocracies. 

In Part III, the organization of the League of Nations, 
together with the assembly of the League, the make up of 
the Council of the League, the permanent Court of Inter 
national Justice, ete., the machinery for maintaining world 
peace and the obligations of member states towards the 
League of Nations, are fully diseussed. 

In Part IV, the author shows how the Leaeue of Nations 
would develop into a Federation of Nations, and that a 
Federation of Nations would remove the economical causes 
of war. A Federation of Nations would be the minimum 
of world unification to end war. 

The last chapter of the hook gives a proposed constitu 
tion of a Federation of Nations. 

This volume constitutes an important eontribution§ to 
wards the plan for the most effective organization of a 
Federation of Nations. Mr. Newtang’s suggestions and 
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How the Frankford Arsenal is Being Helped 
by the Waterbury Farrel Foundry to 


Maintain Preparedness 


The Straight Line Loader Shown, Designed for a 
New Type U. S. Ammunition 
This Machine Can Be Adapted to Any Metallic Cartridge 


Novel Features: 
Tools accessible. 


Small amount of powder in 
charging funnel. 


Powder level constant. | 


Safety device cutting off 
main supply of powder. 


Higher speed and accuracy. 


Inspection Points: 


for No Shell. 

for Overcharge. 
for Light Charge. 
for No Bullet. 


All defective shells dis- 
charged at one station 
without stopping machine. 


Patents applied for. 





This is one of a number of machines worked out for Arsenal requirements. 
We build cartridge machinery for all operations 


We give any manufacturer this same service. 


The Waterbury Farrel Foundry & Machine Company 


Waterbury, Connecticut 
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Motor 


Main Driving 
2300 S. hp. 


Drip-Proof Ventilated Marine 
Motor for Auxiliaries 


Largest American 
Diesel Electric Drive 
Now in Regular Service 


HE 7500 ton tanker, J. W. VanDyke, owned by the 

Atlantic Refining Company, is the largest ship in 

point of tonnage, yet converted to the Diesel Electric 
Drive in the United States. 


This ship has completed several voyages to the complete 
satisfaction of her owners and has confirmed their judgment 
of the superiority of electric propulsion. 


The main drive consists of a Westinghouse 2300 s.hp., 
100 rpm., double armature motor, and power is supplied by 
three 840 b.hp., Ingersol-Rand Diesel engines driving 
Westinghouse generators. The exciters, switchboard, auxili- 
ary motors and control were also furnished by Westinghouse. 


Electrically propelled snips now in service have demon- 
strated their unquestionable reliability, flexibility, and 
their ability to withstand the most rigorous climatic and 
sea conditions. 


For conversion and construction, consult Westinghouse 
Marine engineers about the application of efficient electrical 
equipment. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 
Sales Offices in All Principal American Cities 
Service Stations in All Principal American Ports 
Special Pacific Coast Representatives 
Hunt, Mirk & Company, San Francisco 


Westinghouse 









conclusions as set forth in his treatise should be given the 
earnest consideration of all thinking eitizens. Without 
admitting that civilization will be destroyed by the next 
war, which is extremely doubtful considering the fact that 
civilization has survived more wars than it has intervals of 
peace, at the same time the evil of war justifies every effort 
of governments to make an end of such future occurrences, 
or at least to limit them so that they will be few and 
far between. 
G. P. WILHELM. 


Chemistry of Engineering Materials. by Robert B. 
Leighou. Seeond Edition. New York: MeGraw-Hill 
Book Company. 1925. $4.00. 

F OR the years since the World War, the professors ot 
engineering in our colleges have kept Leighou’s book 

on their nearest reference shelves or have used it in then 
instruction because it deseribed so sufficiently and so eon- 
cisely the principal materials used in modern manufacture 
and construction. But no first edition can suit the various 
viewpoints of our teachers of engineering. Perhaps no 
edition ever will. But many edueators have been partieu- 
larly interested in Professor Leighou’s presentation and 
have written him their appreciation of his work and sug 
gestions for its further development. 

Since the first edition, new ways of producing and using 
materials have been demonstrated. Ethyl gasoline has 
given a better compression range for our internal ecombus- 
tion engines. 3akelite has come into greater use. More 
information has become available on the non-ferrous metals, 
especially aluminum. Our enormous output of motor 
vehicles has stimulated the improvement of lubricants, 
fuels, rubber and paints. The new edition takes care of 
these changes or advances and gives the author an oppor- 
tunity to make a better arrangement of his discussion of 
solution and erystallization of metals and their alloys. 

The second edition is clearer and more complete than the 
first, but in either edition, the work stands by itself as a 
reference book and text book on the principal engineering 
materials from the standpoint of the student, designer and 
builder of modern structures and equipment. It is par 
ticularly valuable to the ordnanee engineer who desires 
handy, up-to-date fundamental information on fuels, 
metals, lubricants, paints, rubber and insulating material. 
It is not over-illustrated, but its eighty-eight figures supply 
sufficient visual information to complete the diseussions of 
the text. A eomplete index coneludes the volume. The 
book is issued as one of the International Chemical Series 
under the supervision of Dr. H. P. Talbot, and this adds 
ts field. 


quite a bit to its prestige in 
C. G. METTLER. 


Expansionists of 1812. By Julius W. Pratt. New York: 
The Maemillan Company. 1925. $2.00. 

[)DR. PRATT, Assistant Professor of History at Rutgers 

University, has developed an entirely novel and none 
the less interesting theory of the causes for the War of 
1812. Readers who have not had an opportunity to 
specialize in particular phases of American history or at 
least who have not had the opportunity to delve into the 
why and wherefore of the war with England in 1812 have 
generally understood the principle for which the conflict 


was fought was freedom of the seas. Professor Pratt does 
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not disprove this doctrine, as a matter of fact, he grants it 
from the start, but the purpose of his book is to describe 
other economic causes which were contributory to that 
conflict and which, it seems from the evidence he has 
found, had as much to do with its precipitation as even the 
broader and more fundamental doctrine of freedom of 
the seas. 

The author sees in this war the result of conflicting 
opinions held by the various sections of the United States 
immediately following the Revolution. He has little praise 
for the role of the New England States at that time who, 
being commercial leaders of the country, were little con- 
cerned with the waging of battle over an abstract principle. 
The South and then West had other interests at stake and 
feeling was at such a pitch that their own leaders were 
strongly advocating the annexation of Canada at that time. 
These leaders and their theories the author has gathered 
under the title of “Expansionists of 1812.” In our histories 
of today only meager reference is made to the fact that this, 
the annexation of Canada, was one of the main objectives 
of many of those who were responsible for the conflict. 
The alleged right of the British government to seize Amer- 
iean merchantmen on the high seas and to remove British 
subjects from them was merely an incidental cause. 

From the list of authorities which Professor Pratt has 
consulted there ean be little doubt that this theory has much 
foundation in fact, the surprising thing about it is that 
other American historians have left this feature of the 
War of 1812 with little description or comment. It im- 
presses a casual reader of this volume that the attitude of 
the expansionists may have been a kind of camouflage to 
distract the attention of the English leaders from the real 
principle at stake. Just as there are many today whose 
ideas about annexation of Mexico are frequently aired, so 
also at that time there may have been some who took an 
extreme view of the situation and proposed radical meas- 
ures. At heart the expansionists of 1812 may have been 
as few and as powerless as the expansionists of 1914. 
There was much talk in both eases, but probably little real 
feeling and less desire to expand. 


L. A. Copp. 


A Short History of the American Labor Movement. 
By Mary Beard. New York: George H. Doran Com- 
pany. 1925. 

A GREAT many books have been written on the Amer- 
ican labor movement, most of them being too dry and 

uninteresting to warrant the average man giving them more 

than passing attention. The present book is a brief and 
simple study of the labor movement in the United States. 

This history is complete, as it starts with the Revolutionary 

War and ends in 1924. It is probably as interesting a 

study of the history, names and methods of labor or- 

ganizations in this country as it is possible to obtain. 
The history starts with the nature and significance of 
the labor movement and traces the origin of the American 

Trade Union. It gives the trials and tribulations of labor’s 

first political experiments. 

The chapter on “Trade Unionism and the Civil War” is 
very interesting, particularly when compared with another 
chapter ealled “Labor and the World War.” 
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Diesel-Electric Drive 





BUCYRUS COMPANY, South Milwaukee, Wis. 


687 








The Clarke Construction Company's Bucyras Clase 14 Dignel-Elereric drevanpe work 
at Estherville, lows The successful operation of this machine has ie copenain, 


For Large Draglines 


AS not only proved 
itself by far the 
most economical 
power for this 





type of machine—especially 
on drainage and _ irrigation 
work where water and fuel 
haulage problems are vital— 
but—such a plant produces a 
constant flow of power at all 
times. This means steadier 
output over a long period of 
time. 


Bucyrus again has pioneered. 


Write for full information. 


CYRUS 


Established in 1880 
Railroad Type and Revolving Shovels of All Sizes, Dragline Excavators, 
Trench Excavators, Dipper, Hydraulic and Placer Dredgee, 
Spreader Plows , Wrecking Cranes, Etc. 


New York Chicago Birmingham San Francisco Portland Denver 
Tokyo London 
A Special Plant at Evansville, Indiana, Devoted Exclusively 
to Small Revolving Shovels. 
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Colt’s Patent Fire Arms Mfg. Co. 
Hartford, Conn., U. S. A. ’ 


Manufacturers of: Colt’s Revolvers, Colt’s Automatic 
Pistols, Colt’s (Browning) Automatic Machine Guns, 
Colt’s (Browning) Automatic Machine Rifles, Thompson 
Submachine Guns, Autosau Dish Washing Machines, 
Autosau Metal Parts Washing Machines, 
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The rise of the American Federation of Labor, and its 
effects on politics, is given in detail. 

One of the most interesting chapters in the book is the 
one on “Revolutionary Philosophies and Tacties.” Every 
citizen should have at least an elementary knowledge of 
the philosophies and tacties of every revolutionary labor 
“Revolutionary leaders” does not always mean 
Some 


movement. 
radical leaders; it may mean conservative leaders. 
revolutionary leaders in the labor world proposed going 
back to the old way of producing food, clothing and shelter; 
others propose a move forward in which the machinery of 
production shall belong to the workers collectively, not to 
individuals, 

This book might be of American 


called “An Outline 


The Originator Labor.” It is quite readable and is interesting enough to 


be read by the average man and be understood. 
G. P. WILHELM. 


Party Battles of the Jackson Period. By Claude G. 
Bowers. Boston: The Houghton Mifflin Company. 1925. 
$2.00. 

‘T HE present text is a “popular edition” of a work which 
was originally published in 1922 in a more expensive 

form. The period covered was .one of transformation. 

It witnessed the passing of eontrol from the somewhat 

aristocratic and exclusive centers, such as Massachusetts, 

New York The 

spoils system was ereated and the United States Bank 

“Peggy” O’Neal wrecked a cabinet, and political 


and Virginia to the “eommon people.” 
abolished. 
aefivities based upon the doctrine of nullification were a 
portent of the approaching Civil War. 

Through the whole story the rugged personality of the 
vrim old warrior, General Jackson, stands out strongly. 
One is foreed to the conclusion that the popular concep- 
an 


tion of Jackson does him seant justice. It was not 


age of polish. The qualities that men most admired were 
not born of the parlor but of the log cabin and the frontier. 
That Jackson’s strongest backing came from the common 
people of the frontier is sufficient evidence that he did not 
suffer from over-polish, but, on the other hand, he appears 
to have had the instinets of a gentleman and he certainly 
had the courage of his convictions. 

Mr. Bowers has succeeded in presenting a very readable 
and interesting account of the political struggles of the 
United States during the epoch named. It is scholarly in 
tone and contains ample references for those who may 
desire to earry their reading into greater detail. 

R. H. Somers. 
Harvard Business Reports, Vol. I. By The (iraduate 

School of Business Administration, Harvard University. 

Chicago: A. W. Shaw Company. 1925. $7.50. 
PREACHING the doctrine that business is a profession 

just as is the law, with the publication of this volume 
of eases, the Harvard Graduate School of Business Admin- 
istration has broken into a new field of literature. This 
volume contains 149 cases written up, in most instances, 
under a fictitious name but collected for the Graduate 
School of Business Administration by the Harvard Bureau 
of Business Research from the actual experiences of real 
business eoneerns. Each ease outlines at least one problem 
which has presented itself to the management of the firm, 
accompanied by sufficient information on the background 


of the business to brine out the reasons leading to the 
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solution adopted. The actual decision reached by the com- Finance” now appears in its thira edition with many 
pany is printed as a part of each case. The problems cover changes in statisties and phraseology bringing the book 
subjects which are scattered, with little evident attempt at eompletely up-to-date wherever the usefulness of the text 
arrangement, through the whole field of business, namely: 
marketing, 

Harvard Business Reports, Volume I, which is announced 
to be the forerunner of others from the same source, will 





depends on its timeliness. Chapter I has been entirely re- 
2t10 inanee, statisties ¢ acco iz. : , . ve —_" 
production, finance, statistics and accountin written in this latest edition. In his foreword the author 
explains that during the elapses of time between the pub- 
_ ; ' lication of the first and third editions his own personal 
put on the shelf of the business man a number of real cases + 
which will be of assistance in any similar circumstance experiences have so proved the doctrines enunciated in that 
B assistance é S ar cre stances 
which may arise in his own establishment. While it is chapter of the earlier edition that the rewriting in the light 
unlikely that conditions of any future business situation °f experience should add to the value of the work. This 
will exactly fit those of any case in the book, nevertheless Seems to be entirely true. 
certain principles affecting the decision in these printed Beginning with a clear statement of the normal financial 
eases will be useful in deciding future questions and 
policies. 
The case method of approach, while old in law, is 


problems of the average industrial coneern and a useful 
discussion of the importance of the business eyele in its 
; ' ie effect upon these problems, the author proceeds to discuss 
comparatively new in business. Lack of practice in the use ; ae , RH 

; : , : the forms of organization, types of securities, and the 
of eases will at first be a handicap to a full understanding il ial al : ; bi ‘tal : 

. . ae ee . . methods of raising both fixed and working eapital fro 1e 
of the Harvard Business Reports and limit its field of use- § cay from the 
fulness. It is to be regretted that no editorial comment was Y*®"0US available sources. Two chapters are devoted to 
given on each case for the purpose of pointing out such financial statements, their interpretation and financial stan 
fundamental or general principles as might appear in each dards, following which there is pointed out the use of the 
instance. In spite of this defect of the initial effort, there commercial bank, commercial paper, trade and bank 
ean be no doubt but that it is a much needed and valuable acceptances, and various other ways of raising working 
step toward the creation of a business library which will  ¢apita!. A large share of attention is given to the financial 
be of increasing value to the business man in solving his agpeets of purchasing, production, and selling goods. 
problems as additional volumes are added to it. 


> 


These chapters should be of particular value to the pur 
Cuartes R. Baxter. 


chasing agent, production manager, and sales manager. 

: . — . : After a chapter on mercantile credit, the last two chapters 

Applied Business Finance. By Edmond E. Lincoln. 
Chicago: A. W. Shaw Company. 1925. $6.00. 

‘T HE popularity of the first and second editions of 
Dr. Lineoln’s work was so great that “Applied Business L. A. Copp. 


consider the distribution of earnings, reorganization, and 


bankruptey. 





SCOVILL MANUFACTURING COMPANY 


Supplied the U. S. Government 


during the World War 
with the following products: 


Time and Combination Fuses Cartridge Cups and Shells 
Artillery Shell Cases Cups for Bullet Jackets 
Percussion Fuses Military Buttons and Fasteners 
Machine Screws Cap Screws 

Naval Brass Rod Brass Wire 


Cartridge Gilding Brass and Cupro Nickel Sheet; also many other items. 


SCOVILL MANUFACTURING COMPANY 


General Offices, Mills, and Factories—Waterbury, Conn. 
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Just a Shovel! But how different when made of Alloy Steel 


wr shovels are heavy, 
men’s arms tire and their 
backs grow weary. But where 
they are light—yet strong and 
tough—men give thanks for Alloy 
Steel. 

For the shovel of Alloy Steel 
has an edge that holds—it won't 
bend or crack. Yet despite its 
strength and toughness, it is light 
and muscle-saving. 


Wyoming Red Edge 
Shovels, made of 
Nickel Chrome 
Steel, are famous 
the world over for 
their hardness and 
toughness. 


WYOMING 


fats THE INTERNATIONAL NICKEL COMPANY, 67 V 
Producers of INCO Nickel in 


Nickel 





Wherever men are doing bi 
things, there you will find Alloy 
Steels in one of many forms. Alloy 
Steels are adaptable to the needs 
of industry, everywhere. They 
have from 25% to 100% greater 
strength than carbon steel. Yet 
their hardness and strength per 
unit of cross-section is greater. 
There is no loss in ductility. 

They do not break —they re- 











sist the shocks that fracture other 
metals. 

Alloy Steels are now used for 
a wide variety of industrial pur- 
poses. They can be used by you. 
Our laboratory facilities are at 
your disposal and our engineers 
will gladly help you fit Alloy 
Steels into your plans. Why not 
write us for information about 
the range of uses for Alloy Steel. 


we Sea 
« < 
2 
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Wyoming Red Edge 
Shovels, because they 
are made of Nickel 
Chrome Steel, are 
“easier on the shoveler 
and make big savings 
in labor costs.’’ 
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WALL STREET. NEW YORK CITY, 43 


all commercial forms 


J Nickel \ 








